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DELAYED COLLAPSE AFTER HEAD INJURY 
By D. Denny-Brown, M.B. N.Z., D.Phil. Oxfd, F.R.C.P. 


MAJOR R.A.M.C. ; MEDICAL SPECIALIST AT A MILITARY HOSPITAL 
(HEAD INJURIES) 





A RELATIVELY common occurrence in patients suffering 
from the effect of a minor injury to the head is a delayed 
collapse—often loosely called ‘“‘ delayed concussion.” 
This term is a bad one, it has no precise meaning, and is 
often used without discrimination to cover either a state 
of mild post-traumatic confusion or the effect of emo- 
tional shock, the latter in no way differing from the 
emotional collapse following excitement or fright without 
injury of any kind. 

Apart from emotional disorder there are other kinds of 
delayed collapse which often give rise at first to grave 
anxiety, yet finally prove to have been benign. Since 
hemorrhage from the middle meningeal artery is by far 
the best known of the complications in the next few hours 
after head injury, collapse usually leads to the suspicion 
of the presence of that condition. Its cardinal symptoms 
are well known—the deepening of stupor or coma after 
an interval, the development of stertorous respiration 
and slowing of the pulse, and the appearance of one-sided 
weakness or paralysis. The slowing of the pulse is by 
no means constantly present, or may be only a terminal 
event. Not uncommonly there occurs a disturbance 
which, while giving rise to anxiety, fails to develop 
further, and in fact improves rapidly with rest. Its 
most disquieting sign is slowness of the pulse, and for this 
reason it appears of some interest to examine it more 
closely. 

Case-records 

The first 5 of the following 6 cases have recently 
passed under my care and I have observed the sixth 
through the kindness of Major Ascroft. They will serve 
to indicate the main features of this particular type of 
delayed collapse. 

CasE 1.—An airman, aged 19, was admitted to hospital 
on Aug. 27, 1940, with a history of injury 5 days earlier, when 
he fell to the ground from a fire-tender going at about 25 
m.p.h. He remembers hitting the ground. He was then 
unconscious for 5-10 min., has a brief memory of being put on 
a stretcher, then nothing until he was standing unsteadily in 
sick quarters 10 min. later. The medical officer noted that he 
appeared dazed, but did not find any other abnormality. 
The patient walked to his billets 150 yards away and lay 
down. He awakened an hour later with severe pains at the 
back of the neck shooting round both sides of the head to the 
forehead, and worse on attempting to stand. He vomited 
three times that evening and once during a restless night. 
Next morning he was admitted to sick quarters, very pale, 
temperature normal, pulse-rate 80, with no abnormal physical 
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signs in the nervous system. He was kept in bed and the 
headache lessened with sedatives and regular hypertonic 
saline per rectum. There was a steady pain in the back of the 
neck, worse on attempted movement and on awakening each 
morning. On the third day he got up to go to an air-raid 
shelter and there collapsed suddenly. The pulse-rate dropped 
to 52 and a few hours later was 44, without other abnormal 
physical signs. He felt intensely giddy at each attempt to 
get out of bed, the pain in the neck persisted and he now felt 
some stiffness at the back of the thighs, pains behind the eyes 
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and dislike of bright light. The pulse-rate remained at 56 
on the fourth day. On admission under my care the only 
abnormalities discovered were moderate neck rigidity, 
strongly positive Kernig, bradycardia, a pulse-rate of 42, 
and a small abrasion of the scalp high in the occipital region. 
Radiography of the skull revealed no abnormality. The 
cerebrospinal fluid was rusty in colour and turbid with blood; 
pressure 175 mm.; lymphocytes 22, polymorphs 7, red cells 
6524 per c.mm.; protein 24 mg. per 100c.cm. He was kept 
at complete rest. The pulse-rate remained extremely slow 
(chart 1), though any restlessness or even sitting up in bed 
caused acceleration. He had no nausea or giddiness. The 
lumbar puncture did not relieve the headache though reducing 
the pressure to 135 mm. He continued to suffer from head- 
ache and pain in the neck, though these gradually lessened 
from Sept. 1 onwards, and the neck rigidity and Kernig si 
then disappeared. The blood-pressure on Sept. 2 was 130/70 
mm. The pulse-rate then began to rise slowly, and a further 
lumbar puncture on Sept. 3 showed a yellowish fluid contain- 
ing 58 lymphocytes and 8 red cells per c.mm.; protein 40 
mg. per 100 c.ecm. There was no fever at any time. By 
Sept. 7 all headache had ceased and the pulse-rate was rising 
to 60-70. He remained well and after a graduated convalesc- 
ence was allowed back to duty on Nov. 1. 


Case 2.—A gunner, aged 19, was admitted on June 14, 
1940, having had a fall 9 hours earlier from a motor cycle while 
travelling at 15-20 m.p.h. He was thrown on his head and 
shoulder but had no memory of the fall, though he remembered 
up to the moment before. He remembers coming round on 
a stretcher 5 min. later, then nothing until he reached a 
medical inspection-room 2} hours later. A witness stated 
that immediately after the injury he was dazed but conscious 
and could stand with support, and that he became unconscious 
on the stretcher and remained so for 30-45 min. On recovery of 
full conscious- 
ness he remem- 
bers a head- 
ache at the 
back of his 
head and a 
continuous 
numb pain; on 
attempting to 
stand three 
hours after the 
injury he had 
violent verti- i: Fic. 2 
go, blurring of 
vision and had to be supported. The giddiness ceased 
when he lay flat, but he had a pain in the back of the 
neck. He slept for the 5 hours before admission, with 
stertorous breathing, and the pulse-rate was now noted to be 
never more than 48, and once 38 a minute in this period. 

On admission 9 hours after the injury he seemed well, was 
able to give a clear account of what had occurred, and had 
slight occipital headache and pain when the head was raised. 
Tenderness but no bruising was found in the — region. 
Full examination was negative except that the right pupil was 
slightly larger than the left. There was no neck rigidity or 
Kernig sign. The pulse-rate was 40; blood-pressure 120/70 
mm.; urine normal, Radiography of the skull and 
cervical spine was normal. Repeated examination failed to 
elicit further abnormal signs. His memory was excellent and 
previous history good except for concussion without sequels 
9 weeks earlier. Lumbar puncture 18 hours after the injury 
showed a clear fluid, pressure 145 mm.; lymphocytes 3 per 
c.mm., no red cells; protein 40 mg. per 100 c.cm. ; Wasser- 
mann reaction negative. All headache ceased after the lum- 
bar puncture and did not recur. There was no other symptom 
of any kind, but the pulse-rate remained slow until the tenth 
day (chart 2). From the twelfth to the twentieth day there 
was an evening temperature of from 98°4°-99°. He returned 
to duty 22 days after the injury and remained well. 
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CasE 3.—An airman, aged 20, was thrown from a motor 
lorry when it pulled up suddenly on Sept. 19. He can remem- 
ber falling and striking the right side of the head on the 
ground. He attempted to pick himself up but his legs gave 
way, and he was assisted to a shelter. He remembe no 
more until his arrival at hospital 1} hours later. Witnesses 
stated that he walked with assistance from the scene of the 


M 


oe 









MAJOR DENNY-BROWN : 


372 THE LANCET] 
injury to the sick quarters, and on arrival there 20 min. later 
he appeared to be conscious and coéperative. The pupils 
were dilated, reacted sluggishly to light, the tendon jerks were 
brisk, and the injury was regarded as trivial except for a 
laceration of his right ear and abrasions on the right hand. 
The pulse was of good volume and its rate 80. Twenty 
minutes later he became uncodperative, very restless, and 
developed conjugate deviation of the eyes to the left, with 
stertorous respiration. The pulse-rate fell to 60. He was 
able to give his name. The condition improved after a few 
minutes and he was sent on to hospital. 

On admission he was found to be drowsy and confused, 
but could remember falling from the truck and striking his 
head. He was disoriented. For example, asked his home 
address he said ‘“ upstairs, Block 7, Cardiff,” asked what road 
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he said “ upstairs’ or “ married quarters.’”’ He gave his 


name correctly and showed no aphasia. There was no facial 
or limb weakness. The pupils were dilated and reacted 
briskly, the tendon reflexes were all present and equal, 
plantars flexor. The pulse-rate was 58, and volume good 
(chart 3). He could not remember his earlier examination. 
There was no headache ; neck rigidity was slight or absent. 
He felt fit to get up and go on duty. The confusion was no 
longer present 2 hours later. He had had no previous faints 
or fits, or head injury, and there was no family history of 
epilepsy or nervous disorder. Lumbar puncture the day after 
the injury showed a pink blood-stained fluid, pressure 170 
mm.; lymphocytes 8, red cells 8536 per c.mm.; protein 75 
mg. per 100 ¢.em. The headache ceased by Sept. 28 and he 
made an-uncomplicated recovery. He did not regain memory 
of the period of collapse. In the first 10 days of being allowed 
up and at intervals for another week he had an evening 
temperature of 98 2°-99 4°. 


Case 4.—An airman, aged 31, was admitted on Sept. 26 
1940, with a history of having received a kick between the 
eyebrows at football at 6 p.m. the prévious day. He had full 
memory of the injury and of events preceding and following 
it. He felt immediately giddy, his nose bled profusely, and he 
saw double wherever he looked. He walked unsteadily to 
the side of the field and was then taken to sick quarters by 
stretcher and put to bed. Soon after he was in bed generalised 
headache began and was very severe by 8 P.M. The diplopia 
continued but gradually lessened and disappeared after 
another 2-3 hours. His pulse-rate at 6.50 P.M. was 70, and an 
hour later 66; it 
gradually slowed 
to 50 at 10.30 and 
was irregular ; by’ 
1 A.M. it was 48 
and remained be- 
tween 44 and 48 
during sleep, and 
also after awaken- 
ing next morning. 

On admission 
he had slight 
superficial bruises 
of the nose and 
lower margins of 
the orbits, but no other sign ofinjury. He lay quietly in bed. 
There was no anosmia, vision was unaffected, the fundi were 
normal, pupils regular, equal and of moderate size and reacted 
briskly. There was no strabismus and no nystagmus. The 
other cranial nerves and the limbs showed no sign of disorder. 
There was no neck rigidity or Kernig sign and for this reason 
lumbar puncture was not performed. Radiography of the 
skull revealed no fracture. The pulse-rate remained slow for 
9 days (chart 4). Blood-pressure 100/65 mm. There was no 
headache on the second day after the injury but he was kept 
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in bed until the tenth day. The pulse-rate rose slightly as he 
was allowed more activity. But it was occasionally un- 
accountably slow (52) even just before discharge on the 
twentieth day. He remained without further symptoms. 
There was an evening temperature of 99° F. on the third day 
he was allowed up, but not at any other time. 

Case 5.—An airman, aged 19, was admitted on Aug. I, 
1940, with the history that he was found pinned under a car 
involved in a collision on July 28, and was admitted uncon- 
scious to a neighbouring hospital. Records from that hospital 
state that a short time after admission he was extremely 
restless, trying to get out of bed and vomiting. He did not 
answer his name. The pupils were equal and reacted, and 
there was no apparent weakness in the limbs. The right 
plantar response was flexor, the left not elicited. The pulse- 
rate was 56, blood-pressure 150/80 mm. The following day 
the restlessness continued and he was incontinent of urine. 
The slow pulse-rate continued (chart 5). On the 4th day he 
was less restless, more coéperative and a lumbar puncture 
showed a much bloodstained fluid with pressure over 300 mm., 
reduced to 150 mm. by removal of 20 c.cm. 

On admission to the military hospital on the fifth day he 
could not give any details of the accident, nor could he 
remember being in a car. He remembered being on guard 
one night a week before the accident, and since that only 
the ambulance journey to this hospital. He complained of 
generalised headache, particularly at the back of the head. 
He lay flat in bed and was roused only by a painful stimulus, 
though he then remained coéperative for a time. His speech 
was slurred. There was no trace of aphasia in a series of tests. 
The optic discs had blurred margins, with slight swelling on the 
right side. The pupils were normal, ocular movements full 
without nystagmus. There was slight weakness of movement 
of the lower left side of the face. None of the other cranial 
nerves was affected, nor was any affection of motor power, 
coérdination, or sensation discovered in any of the limbs. 
The tendon jerks were all present, brisk and equal, abdominal 
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Fig. 5 


reflexes present, both plantar responses flexor. General 
examination was negative except for some neck rigidity and a 
recently healed laceration of the left temporal region with 
tenderness and diffuse bruising. The pulse-rate was slow 
and blood-pressure 135/75 mm. Radiography of the skull 
revealed a linear fissure in the left parietal region. A further 
lumbar puncture on Aug. 2 showed a yellowish turbid fluid, 
pressure 300 mm.; lymphocytes 7 and red cells 4312 per 
c.mm.; protein 35 mg. per 100 c.cm.; W.R. negative. 
The headache was considerably relieved by lumbar puncture 
and he was then more alert. He was still slightly disoriented 
and memory tests were grossly defective. On Aug. 3 speech 
was less slurred, but the facial weakness persisted, becoming 
barely perceptible on Aug. 9. The pulse-rate was now rising 
and he had for the first time some recollection of setting out on 
@ journey in a car, but was uncertain of the day this happened. 
Headache had now abated. By Aug. 13 he was free from 
headache, memory tests gave a normal response, and memory 
of the journey leading up to the accident was clearing. On 
the 16th lumbar puncture showed a pressure of 240 mm. ; 
cells nil ; protein 32 mg. per 100c¢c.cm. He continued to make 
good progress and was allowed up first on Aug. 28 and there- 
after at decreasing intervals. There was no fever at any time. 
By Sept. 8 he could remember details of the car journey up to 
a few minutes of the injury, and some details of the last day 
at the other hospital. He remained well. 

Case 6.—A gunner, aged 27, was admitted on Oct. 23 with 
a history of injury to the head 7} hours earlier from an explo- 
sion which drove a detonator cap into his forehead. He re- 
membered the explosion and feeling dazed with a buzzing in 
the right ear and a numb feeling in the right side for a few 
moments. These sensations then passed off leaving a severe 
headache. As the wound was bleeding he leant over a sink, 
and then his knees collapsed and he lost consciousness. He 
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was found 2 hours later lying where he had fallen, but was then 
able to get up with assistance and stagger to the next room. 
He answered questions and suggested calling in his neighbour 
for help. He was seen at another hospital, where his pulse- 
rate was reported to be 80, regular. He vomited several 
times. The pupils were equal, reacted to light, and no 
abnormality of reflexes was found. 

On admission he was conscious and coéperative and gave a 
circumstantial account of his accident. No abnormal phy- 
sical signs were found. There was a puncture wound over the 
right frontal sinus, with opening in both anterior and posterior 
walls. Radiography showed the openings in the frontal 
sinus, and the cap in the frontal lobe near the midline, just 
in front of the 
corpus callo- 
sum. It was 
immediately ex- 
tracted under 
local anzsthesia 
by Major Ascroft 
and was found 
to be a brass 
cap 9 mm. in 
diameter, lying 
6 cm. deep to 
the frontal sinus. 
It just fitted the opening in the bone through which it 
had penetrated. He remained well except for repeated 
vomiting in the next 4 days, and slight pyrexia (99°8° F.) ; 
sulphapyridine was given in this period. There was right-sided 
anosmia, hyperalgesia over vhe area supplied by the supra- 
orbital nerve on that side, and slight neck rigidity. Hearing 
was slightly reduced in the right ear (whisper heard at 3 ft. 
4 in. compared with 6 ft. on left) and the left plantar response 
was for some days equivocal. Lumbar puncture on Oct. 28 
showed a pressure of 280 mm., the fluid was bloodstained 
with straw-coloured supernatant fluid; lymphocytes 12, 
neutrophils 2, and red cells 36,450 per c.mm.; protein 40 
mg. per 100 c.cm. On the day after operation the pulse-rate 
fell (chart 6) and remained extremely slow for 10 days, acceler- 
ating in the evening when he was allowed up for the first time 
on Nov. 4. He made an uneventful convalescence, but 
regained no memory from the time of his collapse to the time 
of operation 8} hours later. 
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Discussion 


It will be noted that patients 3, 4 and 6 did not suffer 
from true concussion or traumatic stupor. That is to 
say, they were not rendered immediately unconscious and 
retained full memory of the injury, the events leading up 
to it, and the events immediately following it. Patients 
1 and 2 were knocked unconscious for only a few minutes. 
Patient 5, on the other hand, suffered an immediate and 
prolonged state of unconsciousness with weakness of 
facial movement and abnormality of plantar response as 
witness of damage to the right hemisphere, probably a 
contre-coup bruise to the right temporal region. The 
fact that there was no increase in the gravity of signs 
or depth of coma suggested that the slowness of pulse 
did not mean progressive hemorrhage. In all patients 
except case 5 a delayed collapse occurred, varying in 
degree from a drowsiness with headache in case 4, faint 
with headache in case 1, onset of unconsciousness in 2 
and 6, to a confused state with deviation of the eyes in 3. 
Though headache was subsequently. prominent in all 
these, the collapse described-was not in the form of the 
sudden intense pain in the back of the neck which 
suggests the onset of meningeal hemorrhage, but of 
faintness, giddiness, and vomiting, a condition which 
might be interpreted as shock if it had not often progressed 
to unconsciousness and been associated with pronounced 
bradycardia. ’ . 

Three patients (2, 3, 6) had afterwards no memory for 
the period of collapse, although in its latter part they had 
appeared conscious. This amnesic period is the more 
remarkable in that two of the patients were not concussed. 
The period of automatic behaviour nevertheless closely 
resembled that of partial recovery from immediate 
traumatic unconsciousness (concussion). In view of 
the persistence of pain in the neck, the finding of neck 
rigidity if carefully sought for, and the continuation of 
the whole disturbance for some days, subarachnoid 
hemorrhage is obviously a. possible explanation. But 
in case 2, in every way suggestive of subarachnoid 
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hemorrhage, an early lumbar puncture demonstrated its 
absence. In case 4 there was no neck rigidity and the 
headache had gone after 48 hours. The presence of 
slight or moderate subarachnoid hemorrhage in the 
other cases merits closer attention. 


SUBARACHNOID H2MORRHAGE 

Hemorrhage into the subarachnoid spaces is a common 
complication of injuries to the head. 

Russell (1932) in a carefully investigated series, found neck 
rigidity in 33%, and blood in the cerebrospinal fluid was 
demonstrated by lumbar puncture in 16% of 200 closed cases. 
Examination of autopsy specimens reveals its possible origin 
from the more superficial of those effusions of blood which 
characterise cerebral contusion. The pia-arachnoid for some 
distance around the contused area is stained by blood which 
spreads a short distance over the hemisphere. In severe 
injuries where there has been laceration of the pia-arachnoid 
the meningeal effusion may spread to the cisterns at the base 
of the brain and to the spinal fluid. Sometimes, however, 
widespread deep subarachnoid effusion of blood may be found 
with slight or absent contusion of the hemispheres. A remark- 
able example, associated with contusion of, the peduncles 
and brain-stem, was described and illustrated by Jonathan 
Hutchinson (1876). Punctate hemorrhages in the substance 
of the medulla oblongata after death from head injury were 
described by Duret (1878, 1920), who noted their association 
with subpial hemorrhages on the surface of the medulla and 
cervical spinal cord. Such contusion of the brain-stem is 
often called Duret’s lesion, and was closely studied in a 
number of cases by von Hélder (1904). The more superficial 
small subpial medullary hemorrhages are therefore a possible 
source of subarachnoid bleeding. ‘ 

The disorder due to subarachnoid hemorrhage is well 
known, for its classical form is encountered as a result of 
leak from a cerebral aneurysm, the syndrome of ‘‘ spon- 
taneous ”’ subarachnoid hemorrhage. It is the cause of 
a sudden and intense headache felt in the occiput and 
back of the neck, so that the patient may shout out 
or believe himself struck, and then gradually become 
drowsy or unconscious. Unconsciousness results usually 
only from intense hemorrhage, and the cerebrospinal 
fluid is then bright red. More often the patient is easily 
rousable, a condition of ‘ surly subcoma ”’ in the words 
of the late Dr. James Collier, and presents the picture of 
severe meningeal irritation. Slight fever, glycosuria or 
albuminuria, and subhyaloid retinal hemorrhages may 
complete the picture. But in such cases slowing of the 
pulse is not a common sign (Symonds 1924) and seems to 
occur only when increasing intracranial pressure is 
endangering life. Bradycardia in the extreme degree 
exhibited by the cases reported here, and loss of con- 
sciousness as in patients 2, 3, 5 and 6, is not explained by 
the small amount of blood found in the fluid in these 
cases. Moreover, the bradycardia outlasts the presence 
of the blood in the cerebrospinal fluid. 

The staining of the cerebrospinal fluid by blood after 
head injury is commonly attributed to contusion of the 
hemispheres. The first 4 cases of the present series 
showed no trace of weakness of face or limbs, change in 
reflexes, or other sign of having sustained a ‘cerebral 
contusion or laceration of any size. Small contusions of 
the hemispheres mav stain the arachnoid around them 
but not produce widespread subarachnoid hemorrhage. 
The sudden onset of confusion in patient 3 might 
suggest damage to the cerebral cortex, but the attack 
described to me was a general restlessness with deviation 
of the eyes, and he was able to give his name when asked. 
No jactitation occurred ; the pulse-rate immediately fell 
steeply. The signs suggest irritation or damage to the 
brain-stem. In case 4, there were immediate symptoms 
of damage to the brain-stem, diplopia and ataxia, passing 
off in a few hours; the headache began an hour after 
injury, and slowness of the pulse remained for 9 days. 
Mydriasis and vertigo were noted in case 2, and slurring 

of speech in case 5. These symptoms and signs also 
suggest medullary damage. Subarachnoid hemorrhage, 
when present, may well have come from superficial 
bruising of small pial vessels on the medulla. 


BRADYCARDIA 
The medulla appears to be the only region where 
injury is likely to produce such persistent slowness of 
the pulse in the absence of greatly increased intracranial 
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pressure. It may be objected that bruising of this region 
would induce respiratory and other paralysis, and so no 
doubt with sufficient severity it may, as Duret main- 
tained. The hemorrhages seen at autopsy are, however, 
more commonly few and of pin-point size, and situated 
on the surface under the pia-arachnoid, or in the floor or 
roof of the fourth ventricle. A few such hemorrhages 
do not account for death. They appear to be a reason- 
able basis for disturbance of the vagus-nerve system 
which here innervates the meninges and pia-arachnoid. 
Contusion of the medulla in animals causes slowing of 
the pulse and a vasomotor disturbance consisting of an 
immediate rise followed by a long fall in blood-pressure 
(Duret 1920). It can be maintained therefore that slight 
medullary contusion is the cause of secondary collapse 
and persistent bradycardia after injury. 

It may appear remarkable that a purely frontal blow 
as in case 4 should produce medullary contusion as its 
main or only effect, but Bollinger (Duret 1920) reports an 
autopsy on a patient who died on the twelfth day after a 
fall on the base of the nose, without fracture, haying 
contusion of the walls of the aqueduct of Sylvius and 
fourth ventricle and a clot in the ventricle. Duret 
(1878), Bollinger (1891) and Barette (1903) relate 
similar verified medullary contusions from temporal 
lesions. Injuries sufficient to cause clinical evidence of a 
gross medullary lesion have not been experienced and it 
is to be expected that such damage would also affect 
vital centres. Patient 4 had a transitory diplopia. The 
nature of the strabismus is not recorded. Symonds 
(1932) has drawn attention to cases of minor head injury 
where diplopia was complained of for the first two or 
three days with isolated weakness of various muscles. 
He cites a case in which a parietal blow from a cricket ball 
occasioned inability to stand in the first 10 min., with 
subsequent vomiting, ataxia, nystagmus, and vertigo 
lasting three or four weeks, without subarachnoid 
hemorrhage. The pulse-rate is not mentioned. He 
concluded that injury to the brain-stem could occur from 
blunt head injury. In this hospital cases have been 
noted with fleeting signs such as facial weakness, devia- 
tion of the tongue, unilateral mydriasis, bilateral extensor 
plantar responses, associated with bradycardia, and 
resulting suspicion of medullary damage. The presence 
of other complications left the general conclusion less 
clear than in the milder group reported here. Neverthe- 
less case 5 is included in the present series to emphasise 
that even with clear contusion of a temporal lobe and 
subarachnoid hemorrhage bradycardia may declare 
damage to the medulla. Relief of the increase of the 
intracranial pressure in this patient did not alter the 
bradycardia. 

Slowing of the pulse to 60 on the third or fourth day 
after severe head injury is not uncommon and Jefferson 
(1933) considers it due to ‘reactionary cedema.”’ 
Russell (1934) shows the delayed bradycardia in a chart 
illustrating the combined pulse-rates of 10 patients and 
comments on its doubtful value as an indication of 
increasing intracranial pressure. This slowing of the 
pulse appears to be regarded as part of the general effect 
of contusion of the brain. Thus Léri (1917) and Mac- 
Auliffe (1917) speak of the ‘‘ concussion syndrome ”’ as a 
diffuse inhibition of the nervous system, inertia with 
physical asthenia and mental torpor, with which they 
associate mydriasis and bradycardia as bulbar signs of the 
generalised ‘‘ inhibition.’’ I submit that the bulbar 
disturbance is as much an independent complication of 
head injury as meningeal hemorrhage or fracture of the 
skull. If bradycardia is accepted as its most common 
sign it is a frequent complication. In the terminology of 
Jefferson (1933) it is another ‘“‘ epiphenomenon,”’ to be 
distinguished from the basic state of ‘‘ traumatic stupor ”’ 
(Symonds 1932). Bulbar signs deserve separate assess- 
ment if only the better to control treatment. 

The cerebral disorders resulting from head wounds in 
the war of 1914-18 was characterised by the relative 
insignificance of concussive effect—namely, brief or 
absent unconsciousness—and by the relative prominence 
of bradycardia (Léri 1917, Duret 1920). The brief or 
absent concussive effect is also noticeable in gunshot 
wounds of the head experienced in the present war, and is 
probably due to the localised area of impact, which results 
in penetration without transmitting significant momen- 
tum to the brain as a whole. Bradycardia is now 
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relatively infrequent by contrast with the experience of 
Léri, and this seems to be because the very small size of 
many modern bomb or shell fragments leads to less 
widespread initial peak of pressure inside the skull. It 
may be explained that a body the size of a bullet entering 
the skull with high velocity acts as a plunger, causing a 
momentary steep rise in intracranial pressure. Bullet 
injuries have been shown to cause medullary contusion 
though the bullet wound is purely frontal (von Hélder 
1904). The peak of pressure from the ‘‘ plunger effect ”’ 
is transmitted to the only outlet to the cranial cavity, the 
foramen magnum, where the medulla is concussed or 
contused. Case 6 is included in the present series to 
demonstrate this type of disorder with bradycardia. 
The missile, entering through the thin-walled frontal 
sinus, did not jar the whole skull sufficiently to cause 
concussion, yet by its diameter of 9 mm. must have 
acted as a thick plunger, displacing the intracranial 
contents momentarily at the faramen magnum and 
causing medullary disturbance (buzzing in the right ear, 
numbness of the right side of the trunk, vomiting and 
a persistent bradycardia). This plunger effect is not 
produced by very small bomb fragments. 


THE LATENT INTERVAL ° 

It remains to account for the long interval in some 
cases before collapse and bradycardia develop. In the 
first patient it was soon noticed that the slowness of pulse 
was associated with pronounced vasomotor instability, 
for he had been made to walk a short distance on transfer 
to this hospital and arrived with rapid pulse (88), intense 
pallor, and faintness. His pulse-rate dropped to 42 
within an hour of lying in bed. For the whole of the 
period of relative bradycardia an acceleration in rate was 
caused if thé patient sat up in bed, and sitting in a chair 
accounted for a more rapid evening pulse-rate during 
convalescence. This acceleration of the pulse with 
exertion, or with restlessness in bed, was notable in all 
these cases. The acceleration occurred immediately 
on rising, and continued for 2-3 hours after return to 
bed. In case 3 the pulse was accelerated by reading in 
bed even though he lay flat. In the first 4 cases the 
evening pulse-rate ran up to 80 or 100 in the first few 
days of being allowed out of bed, often with slight evening 
pyrexia. There was no significant change in blood- 
pressure. In patient 5, who was not allowed up until 
the 33rd day on account of his more severe injury, this 
evening acceleration was not observed. 

Since the bradycardia requires absolute rest for its 
observation it is clear that its essential basis may have 
operated from the time of injury, and restlessness have 
prevented actual slowing until collapse or enforced rest. 
Perusal of the case-records shows this in fact to be a 
possible explanation of the delay in its appearance, for in 
case 1 collapse put an end to restlessness with a rapid 
pulse, and in case 3 the pulse-rate fell to 60 after initial 
collapse and a further fall to 40 on the sixth day accom- 
panied the subsidence of restlessness in bed. 

There is a further difficulty in accounting for the delay 
before collapse may occur. If the essential disorder is 
purely a vasomotor instability a series of brief faints on 
exertion might be expected. For unconsciousness of 30 
min. duration, or more, followed by stupor with confusion 
and subsequent amnesia, as in cases 2 and 6, some 
further factor must be present. A damaged vasomotor 
centre may be unable to compensate once there has been 
a faint. There is no evidence to establish this or any 
other hypothesis. Detailed studies of respiration, 
pulse-rate and blood-pressure in this state are required 
and are being undertaken. The question is an important 
one and may possibly illuminate the problem of the high 
frequency oftdeath from head injury in the first 24 hours, 
to which Jefferson (1933) has drawn attention. In 3 
cases the patient collapsed while standing; 1 of these 
was already dehydrated, so that the development of 
cedema does not seem a satisfactory explanation. Nor in 
the absence of fresh signs does a secondary hemorrhage 
at an interval after the injury suffice. A breakdown in 
the vasomotor mechanism is preferred as a provisional 
hypothesis. The liability to collapse is probably 
lessened by insistence on complete rest in bed as in case 5. 

The disorder encountered in these patients appears to 
be present from the moment of injury. It is not directly 
comparable with the rare appearance of symptoms and 
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signs after an interval of complete freedom from sequelz, 
as in the case related by Symonds (1932), where intense 
headache, ataxia, vertigo and nystagmus, with pupillary 
inequality, appeared suddenly in a patient who returned 
to heavy work for 5 days after his head injury. Some 
superadded lesion, such as cerebellar haemorrhage or a 
hemorrhagic cyst, seems necessary to provide what 
Symonds has termed an additional hydrostatic factor. 


Conclusions 

A condition characterised by collapse with subsequent 
very slow pulse occurring at short interval after head 
injury indicates probable contusion of the medulla. 
From the frequency of delayed bradycardia in severe 
head injury it is thought that such contusion is a frequent 
complication in these injuries. It is not related to 
increase in intracranial pressure. 

The material for these observations is derived from a case- 
record system for head injuries set up with the aid of a grant 
from the Medical Research Council, and supervised by Group- 
Captain C. P. Symonds, to whom acknowledgement is due. 
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ALTERATION in structure of enamel caused by fluorine 
may have an important bearing on the incidence of dental 
caries. Children drinking water containing over 1 part 
per million of fluorine before the calcification of the teeth 
is completed at the age of 12 to 14 years develop 
mottling of the enamel which remains throughout life. 
The normal translucency of the enamel is lost and a chalk- 
like mottling appears which may either be diffuse or in 
spots which tend to coalesce and form lines across the 
teeth. Pits are noted on the surface of such enamel, 
and at times a depressed horizontal line. Attrition of 
the enamel surface is evidence of a severe degree of 
fluorosis, and teeth so affected break readily. The 
mottled enamel may later become stained by the 
deposition of pigment, varying in colour from yellow to a 
deep brown, most often seen on the labial aspects of the 
anterior maxillary teeth. 

Various factors affect the amount of fluorine absorbed 
from the soil through water and the contamination 
of food, one of them being a change in the source of 
local water-supplies. Clinical observations suggest that 
the form in which fluorine is present is important, and 
that its effects are enhanced in ill-nourished men and 
animals (Roholm 1937, Pierce 1939, Pandit et al. 1940). 


EXPERIENCE IN ENGLAND AND INDIA 


In England and Wales, the Board of Education (1934) 
made a survey of the incidence of dental caries amongst 
school-children. The most favourable reports came 
from. Westmorland, where 10:3% of 583 rural children 
were found free of caries; and the records indicated 
that many of these possessed a true immunity. In 
Scotland, King (1940) found least caries in the country 
districts of the island of Lewis where 28-1% of 1030 
school-children were free; he noted that their dietary 
included barley, oats, potato and fish, but contained a 
small proportion of hard foodstuffs. It has been 
suggested that the use of highly milled and demineralised 
flour with loss of fluorine may be a factor in the spread of 
dental caries in modern communities, but at present 
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in England there are few available analyses of fluorine in 
vegetable tissue and in the different parts of grain. 

Donaldson (1936), when studying Essex school- 
children, recognised that teeth showing mottled enamel 
were unusually resistant to caries. Armstrong and 
Brekhus (1938) determined the amount of fluorine in 
sound and in carious teeth, and showed that an optimum 
intake of fluorine is related to resistance to dental caries. 
Dean and his colleagues (1939) found among two groups 
of American children a lower incidence of caries associated 
with a higher fluorine content of the communal water 
irrespective of whether the children showed macroscopic 
evidence of mottled enamel or not. 

Cox and his colleagues (1939) showed in young rats 
that the addition of fluorine to a caries-producing diet 
significantly diminished the incidence of caries. Finn 
and Hodge (1939) have also described the inhibition of 
experimental caries by fluorine. 

I have reported (1939, 1941) the distribution of 
fluorosis in an area of the Punjab where the source of 
the fluorine is a buried ridge of rock. Here the most 
severe grades of mottled enamel together with irregulari- 
ties in the size of individual teeth, were seen amongst the 
poorest classes, ill-nourished outcasts. Day (1940) 
carried out a detailed dental study in a town in this 
aren, and his data showed an extremely low incidence of 
dental caries. In the course of nutritional examinations 
in Punjabi villages situated on the margin of the buried 
ridge containing fluorine, I found that children of 
agricultural familes whose dietary included milk and 
milk products, although they showed no macroscopic 
mottling, usually had large and well-formed teeth and 
very little caries compared with children of the same 
social class living in villages distant from a source of 
fluorine. 

In England, except ‘in the county of Essex, the distri- 
bution of mottled enamel has attracted little attention. 
I have studied the distribution of dental fluorosis amongst 
school-children in Cumberland, Derbyshire, Durham and 
Westmorland in connexion with fluorspar; in Somerset 
in connexion with fluorine in limestone and lias clay ; in 
Cornwall in china stone; in Bedfordshire and Bucking- 
hamshire in the lower greensand ; in the Marston valley 
of Bedforshire and in Berkshire, Gloucestershire, Oxford- 
shire and Wiltshire in connexion with the Oxford clay. 
In Westmorland the investigation included an area 
where children free of caries had been recorded for the 
survey of the Board of Education in 1934, and which had 
retained its local’ water-supply. Mottled enamel was 
seen in the calcified teeth of children evacuated from 
Newcastle 7 months before; this was of interest in 
connexion with the finding of Miller and Crombie (1939) 
that the teeth of some Newcastle children were unusually 
free from caries. 

I found an association between the degree of dental 
fluorosis and the child’s social environment. Children 
whose nutrition was assessed as ‘‘ good ”’ according to the 
standard of the Board of Education (1937), and whose 
dietary was found to include an ample supply of milk, 
showed mottling in the enamel of well-formed teeth ; 
even where macroscopic evidence of dental fluorosis was 
absent among such families there was little caries. But 
with a ‘‘ subnormal ”’ assessment of nutrition, mottling 
was accompanied by pitting and attrition of the dental 
enamel. 

STATISTICAL FINDINGS 

I carried out a statistical inquiry among two groups of 
children, one group showing mottled enamel and the 
other—a control group—showing none. Investigations 
included areas in Somerset, where, during a study of 
fluorine as a factor in the wtiology of endemic goitre 
(Wilson 1941), I had found dental fluorosis associated 
with the presence of fluorite in limestone, and among 
families who used wells dug in the lower lias clay. I 
recorded the number of carious teeth seen in each child, 
on naked-eye examination of the mouth, and the 
presence or absence of dental fluorosis. Mottling was 
classified according to Dean (1938) into five es of 
increasing severity, but, since the number of children 
with dental fluorosis in any one age-group or sex-group 
was small, the separate grades have not been used for 
statistical purposes; the children have simply been 
divided into those with and those without dental 
fluorosis. 












376 THELANCET] PROFESSORS REED AND ORR: 


CHEMOTHERAPY IN EXPERIMENTAL GAS GANGRENE 








[MARCH 22, 1941 








INCIDENCE OF DENTAL FLUOROSIS IN SOMERSET CHILDREN, GROUPED ACCORDING TO AGE, SEX AND 
NUMBER OF TEETH CARIOUS 
Number of teeth carious x2 
Age Sex| 0 1 2 3 4 5 or more 
. No 
| , om . = 4 D.F. D.F.* 
Tot. D.F. Tot D.F.| % Tot. D.F ) Tot. | D.F. % Tot.|D.F.| % | Tot.| D.F.| % _ 
9 MI 10 1 10 4 0 0 9 1 11 8 0 | em) AL mel. 6) 22 0-05 
9 F 3 1 $3 7 2 29 2 0 0 6 0 0 9 1 11 39 0 0 13-6 3°82 
9-13 M 30 15 0 38 10 26 64 11 17 65 7 11 41 2 5 75 3 4 43-4 8-65 
9-13 F 41 89 71 40 5 | 12-5 0 11 22 51 4 8 46 3 7 71 3 4 93-8 11-25 
13-16 M;| 21 11 2 18 7 39 30 2 7 24 0 0 25 3 12 33 2 6 35-9 2-47 
13-16 F 17 9 3 23 4 17 26 2 8 19 1 5 15 1 7 26 1 4 26-1 1-94 
Total | 122 66 54 130 28; 22) 181, 27; 15/173; 12) 7/147) 11; 7( 295 11 41 1976 38-65 
* D.F. = dental fluorosis present. Yates correction used for x* with no D.F. Figures in italics are significant. 


At the 5% 


” ” ” ” 


level with D.F., x?> 
no D.F., x'> 


The records of 1048 children were submitted for 
statistical examination to Dr. J. O. Irwin. The accom- 
panying table shows, for six different age- eee sex-groups, 
the numbers of children with 0, 1, 2, 3, 4, 5 or more 
teeth carious who had dental fluorosis and also the 
percentage of children in each group so affected. In each 
of the six age- and sex-groups the proportion of children 
with dental fluorosis falls as the number of carious teeth 
rises. The significance of the negative correlation 
between caries and dental fluorosis has been tested by 
working out the values of x*._ This has been done both 
for the 2 6 classification (fluorosis present or absent 
and 0, 1, 2, 3, 4, 5 or more teeth carious) which gives 
five degrees of freedom; and the 2 x 2 classification 
(fluorosis present or absent and one or more teeth or no 
teeth carious) which gives one degree of freedom. Sig- 
nificant values of x? are italicised. There seems no doubt 
of the reality of the negative correlation given by these data 
between number of carious teeth and dental fluorosis. 

The alteration in enamel structure brought about 
during development of the teeth by excess of fluorine has 
been demonstrated radiologically by Thewlis (1940). 
From the clinical and statistical data it seems likely that 
such altered enamel is one factor preventing the break- 
down in structure giving rise to dental caries. Thus an 
increased intake of fluorine before the completion of 
calcification is associated with a relative immunity to 
caries. The loss of fluorine by the substitution of a 
highly milled and demineralised flour among communities 
formerly using coarsely ground cereal may have a bearing 
on the spread of dental caries amongst such peoples. 

With regard to the durability of mottled teeth, Smith 
and Smith (1940) noted 50% false teeth in a 24-26 
year age-group using communal waters with fluorine 
content up 4 p.p.m., and Roholm (1937) mentioned that 
secondary infection of the gingiva offen develops in 
chronic fluorosis in adults. In England I found 
pyorrhcea common among men and women in the poorer 
sections of rural communities irrespective of the presence 
of fluorine. When associated with mottled enamel, the 
teeth that loosened were often not decayed. Atmong 90 
rural housewives in Oxfordshire aged 21-45 years, 19 had 
false teeth ; 13 who showed mottled enamel varying from 
F2 to F7 on Dean’s scale had but small amount of caries ; 
while the remaining 58 gave no evidence of dental 
fluorosis but showed a considerable amount of decay. 


SUMMARY 

Statistical inquiry carried out on two groups of Somerset 
children, one group showing mottled enamel and the 
other acting as control, leaves no doubt of the increased 
immunity to dental caries associated with increased 
fluorine intake. 

Observations in India were carried out during nutritional 
inquiries financially assisted by the Royal Society. I am 
indebted to Dr. J. O. Irwin and Mr. O. Kempthorne for the 
statistical examination of my records and to Mr. C. E. N. 
Bromehead, of the Geological Survey, for assistance in geology. 
Mr. J. Irvine kindly supplied details of the distribution of 
dental caries in Westmorland. Miss Harriette Chick, D.Sc., and 
Miss E. M. Hume helped in the evaluation of clinical data. 


yes implies a significant association. 
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AND 


For the past several months work has been in progress 
in an effort to find a readily applicable method for the 
early treatment of wounds potentially infected with gas- 
gangrene organisms. Our objective has been a method 
of procedure which will retard, or possibly prevent, 
infection during the period from the infliction of the 
wound to such time.as the well-recognised surgical and 
serum treatment can be applied. 

It was recently shown by Stephenson and Ross (1940) that 
mice experimentally infected with Clostridum welchii are 
protected against a minimum infecting dose of the 
organisms by the oral administration of sulphanilamide or 
sulphapyridine but are not protected against a massive dose. 
Mice given a minimum infecting dose of Cl. septique were 
shown to be partially protected by sulphanilamide while mice 
similarly infected with Cl. a@dematiens (Cl. novyi) were not 
protected by the oral administration of either drug. These 
results support the clinical reports of favourable results from 
the oral administration of sulphanilamide in small numbers of 
cases of Cl. welchii infections in man. At the same time it did 
not appear probable that this method of treatment provided 
any adequate solution of the problem we were trying to solve. 

Henderson and Gorer (1940) have since reported that 
sulphapyridine is an effective therapeutic or prophylactic 
agent against Cl. septique when the injection of organisms is 
given intradermally, but not when it is given intramuscularly. 
Against Cl. welchii sulphapyridine was found to have little 
curative effect though it had some prophylactic action. Under 
the experimental conditions employed, sulphanilamide was 
found to be much less effective than sulphapyridine against 


* The authors have not seen a proof of thisarticle. The full protocols 
are available at the editorial office of Taz Lancet, Aylesbury. 
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either type of infection. In further experiments these 
workers obtained results indicating that the combined action 
of sulphapyridine and an antitoxin, or of sulphapyridine and 
an antibacterial serum, exerted a far greater protective action 
than either reagent alone. 

Jensen, Johnsrud and Nelson (1939) obtained good results 
in 3 cases of compound fracture in man by the local implanta- 
tion of 5-15 g. of sulphanilamide after a very thorough 
débridement of the wounds. This result was supported by a 
similar treatment of experimental compound fractures in the 
guineapig infected with staphylococci. At about the same 
time Nitti (1939) demonstrated that rabbits subjected to 
experimental wounds which were infected with streptococci 
died in 1-2 days. When similarly infected animals were 
given a local application of 1 g.of sulphanilamide per kg. body- 
weight, their death was delayed for 9 to 10 days. Appar- 
ently on the basis of these experimental results Buttle (1940) 
suggested the local application of the drugs to potential 
gas-gangrene wounds. 

Since the experimental work described in this paper was 
completed Legroux (1940) has shown that the local applica- 
tion of sulphanilamide to experimental gas-gangrene wounds 
in guineapigs greatly retards the development of infection. 
Guineapigs infected in experimental wounds with Cl. welchii 
developed gas gangrene and died in 2~3 days, whereas similarly 
infected animals treated locally with sulphanilamide survived 
for 4-7 days. These results were reviewed by Colebrook 
(1940). 

EXPERIMENTAL PRODUCTION OF GAS GANGRENE 

Guineapigs were given an experimental gas gangrene 

by a method which simulates naturally developing cases 
in man. Animals were anzsthetised with Nembutal or 
ether. An incision about 2 cm. long was made in the 
shaved lateral surface of one thigh. The incision was 
continued deep into the underlying muscle. A fragment 
of muscle was excised and introduced into the wound. 
The wound was opened widely with artery forceps 
forming a cavity into which 0-1 g. of finely ground 
sterile garden soil was introduced. This soil was found 
by analysis to contain 0-8 mg. of calcium f¢ in the amount 
introduced. To this was added 0-05 c.cm. of undiluted 
or diluted culture of the organism to be tested. The 
wounds were then tightly closed with two rows of 
continuous sutures, one in the muscle and the second in 
the skin. The wounds therefore contained dead tissue, 
foreign matter (soil), calcium salts, blood clots and gas- 
gangrene organisms. 

The four species of clostridia most frequently encoun- 
tered in gas-gangrene wounds have been examined : 
Cl. welchii, type A; Cl. septique; Cl. sordellii; Cl. novyi 
(adematiens). These cultures all produced a high yield 
of hemotoxin and were in every way characteristic of the 
species. The minimum dose of the Cl. welchii culture to 
cause a fatal gas gangrene in 250-300 guineapigs, admini- 
stered as just described, was 0-00001-0-00005 c.cm. of the 
supernatant fluid from a 24-hour culture in Robertson’s 
chopped meat. Untreated animals died in 16-30 hr.; 
average survival-time 28 hr. Characteristic gas gangrene 
developed with crepitation, oedema and necrosis extend- 
ing to the axilla or to the neck. Pure cultures of the 
infecting organisms were repeatedly recovered from the 
margin of the local infection, from the liver and from the 
blood. From the wound itself staphylococci or strepto- 
cocci were also occasionally recovered (except for the 
suturing the wounds were unprotected). The volume of 
culture of the other four species necessary to cause a fatal 
gangrene was very slightly greater than in the case of the 
Cl. welchii. In each instance the gas gangrene produced 
was of a type which various descriptions have associated 
with the four species of clostridia. 

CHEMOTHERAPY 

Groups of animals infected with one of the organisms, 
Cl. welchii, Cl. septique, Cl. novyi or Cl. sordellii, were 
treated with one of the four drugs: sulphanilamide, 
sulphapy ridine, sulphamethylthiazole, and sulphathia- 
zole. Three methods of administering the drug were 
tested : locally in the infected wound, by mouth alone, 
and locally and by mouth in combination. In the local 
t This is 

necessary 


approximately the amount of calcium salt shown to be 
to permit the germination of tetanus spores in the 
tissue. In these experiments that amount of calcium salt, with- 
out the soil, did not result in the regular production of gas 
gangrene with the number of organisms used. 
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administration 0-15 of the dry powdered drug was 
placed in the infected wound before it was sutured, or at 
various intervals after infection the sutures were removed, 
the dry drug added and the wounds reclosed as in the 
first instance. Oral doses of 0-1 g. each were given in 
gelatin capsules. The initia! oral dose was always given 
3-5 hr. before wounding and subsequent doses of the 
same size, two per day, were given for 5 days or until the 
death of the animal. Results with the four infecting 
organisms and four drugs administered locally are sum- 
marised in table 1. Each group consisted of at least 


TABLE I—GUINEAPIGS WITH WOUNDS INFECTED WITH 
ORGANISMS OF GAS GANGRENE AND TREATED WITH 0°15 G. 


OF DRUG APPLIED LOCALLY 
. : Ss - . 
Controls | Sulpha- | Sulpha- —— Sulpha- 
Organisms nilamide | pyridine thiazole 


thiazole 


pisipisipvpisip|isipis 


Cl. welchii 








10 fatal doses| 100 | 28 | 20 |111 | 14 | 52 | 20 |145) 3 
25,000 ,, ,, |100| 23 | 60 | 55 | 83 | 92 |100/154/ .. 

CL. septique 
10 fatal doses |100| 37 | 75 | 84 | 50 110) 25 | 83 | 13 | 222 


Cl. sordellii 

10 fatal doses 
Cl. novyi 

10 fatal doses 
Cl. welchii & 

Cl. sporogenes 
Cl. welchii & 

Cl. histolyticum 
Cl. novyi & 

cL sporogenes 
CL. novyi & 

CL. histolyticum 100 | 45 | 60 | 99 | 20 | 53 | 40 | 88 
Cl. welchii, | 

CL. novyi, | 

Cl. septique & 

Cl. sporogenes 


100 | 32 | 34 | 56 | 67'| 71 | 34 | 59 | 


100 | 38 | 100) 63 


100 | 27 60 |114) 20 | 33 | 20 | 53 


100 | 29 


100 | 36 | 20 | 62 | 60 | 67 | 80 | 62 


100, 21 


D = percentage died ; 5 average survival (hours). 
5 guineapigs except in the Cl. sordelli experiments where 
some groups were only 3 in number. 

All the control animals infected with ten fatal doses of 
Cl. welchii died ; the average survival-time was 28 hr. 
The attual survival-time varied from 12 to 54 hours. 
Of the treated animals it was apparent that the oral 
administration of sulphanilamide had no appreciable 
influence on the course of the infection. Oral admini- 
stration of sulphapyridine, sulphamethylthiazole and 
sulphathiazole resulted in some recoveries and a pro- 
longation of the average survival-time of those which 
died. On the other hand, a large percentage of the 
animals receiving the drugs locally recovered and the 
survival-time of the others was greatly increased. 
Where the drugs were given both locally and by mouth 
the percentage recovering was less than where only local 
treatment was given, but the survival-time of those which 
eventually died was longer than where only local 
treatment was given. This may be due to the combina- 
tion resulting in too great a dose of drug (see section on 
distribution of drugs in the animal). 

In the treatment of animals infected with Cl. septique 
and Cl. sordellii the results with the four sulphanilamide 
drugs closely resembled those with Cl. welchii (table1). It 
was again apparent that local treatment gave much 
better results than oral administration. 

Cl. novyi proved much more resistant to sulphanil- 
amide and sulphapyridine than the three other organisms. 
Sulphanilamide given locally increased the survival-time 
and when it was given locally and orally a small proportion 
of animals recovered though less than with the three 
organisms previously considered. Sulphapyridine was 
less successful. Sulphathiazole, on the other hand, gave 
strikingly good results—better than those obtained with 
any of the drugs with Cl. welchii, Cl. septique or Cl. sordellii, 

Massive infection.—Where massive infecting doses of 
Cl. welchii were given (25,000 times a minimum fatal 
dose) the drugs still showed a retarding influence as 
indicated in table1. The numbers of treated animals 
which recovered and the survival-time of the remainder 
was definitely less than with ten times a minimum fatal 
dose but even with the massive dose the treated animals 
survived two to three times longer than the untreated 
controls. As with the moderate infecting dose the three 
drugs tested were about equally effective. 


M2 
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Mixed gas-gangrene infections.—In gas-gangrene wound 
infections in man two or more species of infecting 
organisms are often encountered. In 91 cases of wounds 
infected with gas gangrene Weinberg and Séguin found 
only 10 to be infected with a single species of anaerobe ; 
in 14 cases there were two or more species of anaerobes 
and in 67 cases there were one or more species of anaerobes 
and one or more species of aerobes. 


TABLE II-—SUMMARY OF CHEMOTHERAPEUTIC EXPERIMENTS 


Results in guineapigs infected with Cl. welchii, Cl. septique, 
Cl. sordellii and Cl. novyi have been added to show the 
relative efficiency of the four drugs and three methods of 
administration 








No. r ; | Ave e 
Drug Medication of ie, Died curvteel 
pigs . (%) |} (hr.) 

( Oral 48 43 90 | 49 
Sulphanilamide } Local 66 43 65 78 
Loc al and oral) 68 45 65 94 
f ral 40 31 78 83 
Sulphapyridine 1 L ocal 85 35 41 65 
Local and oral 58 36 62 96 
. oe Oral 36 18 50 79 
Suiphaensthys- , Local 49 27 55 80 
zole | \Local and oral) 48 20 42 1 91 
f Oral 15 2 13 100 
Sulphathiazole < Local 86 4 5 | 192 
L|Local and oral 15 4 27 175 
f Oral 159 94 72 70 
All drugs os / Local 286 112 39 77 
l Local and oral 189 105 56 97 
Controls .. None 132 132 100 33 


Accordingly guineapigs have been infected, as in the 
group previously described, with the following combina- 
tions of anaerobic species :— 

1. Cl. welchii and Cl. sporogenes 4. Cl. novyi and Cl. histoly- 
2. Cl. welchit and Cl. histoly- ticum 

ticum 5. Cl. welchii, Cl. novyi, Cl. 
3. Cl novyi and Cl. sporogenes septique and Cl. sporogenes 


Where two species ‘were used, five fatal doses of each 
were introduced ; where four species were used, 2-5 fatal 
doses of each were introduced into the wounds. In each 
instance it was shown at autopsy that the species 
introduced were present in the wounds. 

Results from infection with mixtures of Cl. welchii and 
Cl. sporogenes, Cl. welchii and Cl. histolyticum, summar- 
ised in table 1, indicate that these mixtures produce a 
gas gangrene which in untreated animals kills in the 
same average time as Cl. welchii alone. Comparison of 
the chemotherapy in animals infected with Cl. welchii 
alone, and animals infected with Cl. welchii and Cl. 
sporogenes or Cl. histolyticum, also indicates that the 
several drugs retard the mixed infections in approximately 
the same manner as they retard pure Cl. welchii infection. 

Similarly, comparison of the results of Cl. novyi and 
Cl. sporogenes and Cl. novyi and Cl. histolyticum infections, 
with the results with pure Cl. novyi infections, indicates 
that a gas gangrene is produced which kills in approxi- 
mately the same average time. It is also apparent that 
sulphanilamide, sulphapyridine and sulphamethylthia- 
zole are somewhat more effective in retarding the mixed 
infection than pure Cl, novyi infections. Sulphathiazole 
was not tried in the mixed Cl. novyi infections, but since 
this drug was the most effective of the four in pure Cl. 
novyi infections it is probable that it would be equally 
effective in the mixed Cl. novyi infections. 

The animals infected with the mixture of Cl. welchii, 
Cl. septique, Cl. novyi and Cl. sporogenes developed gas 
gangrene, and the untreated animals died in a slightly 
shorter average time than animals infected with pure 
cultures of the first three species. Again it is apparent, 
from the results summarised in table 1, that this gross 
mixed infection is retarded by sulphanilamide or sulpha- 
pyridine as are pure infections of the several organisms. 

In order to summarise the results and indicate more 
clearly the relative efficiency of the four sulphanilamide 
drugs and the three methods of administration, all 
animals infected with Cl. welchii, Cl. septique, Cl. sordellii 
and Cl. novyi, treated with one drug by one method of 
administration, have been added. The results are shown 
in table u. It will be apparent that of the four drugs 
sulphanilamide was least and sulphathiazole most 
effective. 
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Delayed treatment.—In order to simulate samented 
more closely the condition of wounds, especially war 
wounds, as they are ordinarily met, a group of animals 
was infected with ten fatal doses of Cl. welchii, asin the pre- 
vious groups. After intervals of 1, 2, 3, 4 or 6 hr., sutures 
were removed, 0-15 g. of dry drug introduced ‘and the 
wounds again tightly closed. Care was taken not to 
drain the wound, or remove soil or necrotic tissue. If 
these periods from infection to treatment appear short in 
contrast to a wounded man in the field it should be noted 
that the infecting organisms are from actively gro 
cultures whereas field wounds will ordinarily be Prfocted 
with spores. Moreover, the average survival-time of 
untreated animals in the case of Cl. welchii is only 28 hr. 

It became apparent from the results that, in the case 
of sulphanilamide, if the infection is allowed to proceed 
for even an hour before the drug is applied the efficienc 
is much less than when the drug is introduced along with 
the infecting organisms. However, up to 3-4 hours’ 
delay, treatment results in a longer survival-time than in 
the untreated controls. If the application of the drug 
is delayed 4-6 hr. the survival-time is no longer than in 
the untreated controls. On the other hand, with sulpha- 
pyridine and sulphathiazole a delay of 3-4 hr. in the 
application of the drug gives approximately the same 
results as when the drug is introduced at the start of the 
infection; 4-6 hours’ delay in treatment results in 
approximately the same survival-time as the untreated 
controls. However, in the case of Cl. novyi infections, 
much more striking results were obtained. A delay up 
to 6 hr. in the introduction of sulphathiazole gave as 
good results as where the drug was introduced at the 
time of infection. 

Smaller doses of drugs.—In the preceding experiments 


0-15 g. of drug was used in the wound and 0-1 g. by mouth” 


twice per day, where oral treatment was used (0-5 g. perkg. 
bod y-weight in guineapigs weighing approximately 300 g.). 
These doses were adopted simply with the idea of giving 
the animals as large doses as possible without producing 
toxic reactions. A group of animals was later tested 
with graded smaller doses. As far as can be judged from 
the small numbers tested, in animals infected with Cl. 
welchii, 0-05 g. of sulphapyridine is as effective as 0-15 g. 
but 0-025 g. isinsufficient. In the case of sulphathiazole, 
0-012 g. seems to be just as satisfactory as 0-15 g. 

Promin.—Small groups of animals infected, as in the 
previous series, with Cl. welchii were treated locally, 
orally, and locally and orally with promin. In no case 
did the treated animals survive longer than the untreated 
controls. Since Cl. welchii appears much more frequently 
in naturally occurring gas gangrene than the other species 
it seemed unnecessary to test this substance further. 
This failure possibly increases the significance of the good 
results with the sulphonamide drugs. 


DISTRIBUTION OF SULPHANILAMIDE AND SULPHATHIZOLE 
FROM WOUNDS AND DIGESTIVE TRACT 
Marshall, Emerson and Cutting (1937) have shown that 
after a single oral administration of sulphanilamide to 
dogs the drug reaches approximately the same concen- 
tration in blood, skeletal muscle, heart muscle, liver, lung 
and spleen; the concentration is slightly lower in skin 
and brain and still lower in bone and fat. In view of the 
greater therapeutic effect of local than oral administra- 
tion in experimental gas gangrene the manner of distribu- 
tion of drugs from wounded tissue is of some interest. 
In order to investigate this distribution groups of guinea- 
pigs were infected with Cl. welchii and one or the other 
drug introduced at once. The dose was 0:15 g. fora 300 g. 
guineapig (0-5 g. per kg. body-weight). At intervals of 2, 
4, 8, 12 and 24 hours groups of pigs were killed and free 
sulphanilamide or free sulphathiazole determined in the 
blood and muscle by a slight modification of Marshall’s 
method. Three samples of skeletal muscle were examined. 
The skin was removed from both hind legs, with care in 
the case of the wounded leg not to lose wound exudate. 
(a) The necrotic muscle together with the wound exudate 
was excised to constitute one sample. This of necessity 
was a rather crude procedure. All or most of the exudate 
and definitely necrotic muscle was included but the 
amount of more or less normal muscle which was included 
varied from animal to animal. (b) The remainder of the 
muscle of the wounded leg, after excision of the tissue 
surrounding the wound, constituted the second sample. 
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(c) The entire muscle of the unwounded leg constituted 
the third sample. 

Concentration of free sulphanilamide in muscle and 
blood.—The distribution of free sulphanilamide in the 
blood and the three muscle samples is shown in table 1. 
The figures for probable error show that there is a large 
fluctuation in results in the samples from tissue surround- 
ing the wornd and in the remainder of the wounded leg. 
This is to be expected from the method of sampling. 


TABLE III—CONCENTRATION OF SULPHANILAMIDE AND SULPH- 
ATHIAZOLE IN BLOOD AND MUSCLE (MG. PER 100 0.cM.) AFTER 
A-SINGLE DOSE OF 0°15 G. GIVEN (a) INTO A WOUND IN THE 
THIGH INFECTED WITH Cl. welchii, on (b) BY MOUTH 


Tissue 2 br. 4 br. 8 hr. | 12 hr. | 24 br. 
Sulphanilamide locally * 
Blood. . 12-8 1-9 | 15 & 1-8 1-7 be 15/65 & 1-7/0-7 & 0-5 


Wound area .. |1817 + 99/1842 4169/1192 £ 267/396 4203|5-1 & 2°5 


Remainder of | 


wounded leg | 156 + 65 | 63 + 21 69 4121549 (3-4 & 2-9 
Normal leg .. (13 216/15 £22) 1342 7223| 1209 
Sulphanilamide by mouth t¢ 
Blood. . oo | 19-7 | 17°9 | 3°9 | 26 | 0-5 
Muscle | 19°5 17-4 3-9 2°5 0-3 


Sulphathiazole locally * 
23 202/32 407/35 £0423 £0518 £04 
11154291 1028 £131/1051 & 69 |981 £160,801 £168 


Blood. . 


Wound area.. 


Remainder of 
wounded leg 18 £ 3-9 32 £76) 24 £12 23 42131555 £1°7 
Normalleg .. 2°9 + 0-4'13404/3-:1 £06 (2:1 £0-2:2-2 £09 


* Average of six guineapigs. t Average of four guineapigs. 


Nevertheless, it is apparent that the sulphanilamide con- 
centration reaches a much higher value in the immediate 
vicinity of the wound and in the rest of the wounded 
leg than in the blood or the muscle of the normal leg. 
It is probable that the wound sample, especially during 
the earlier hours, includes some undissolved drug, but 
from the nature of the sampling this cannot account for 
the high concentration in the muscle of the wounded leg 
away from the actual wound area. 

Concentration of free sulphathiazole in muscle and blood.— 
Table 111 shows that sulphathiazole is distributed from 
a single dose in infected wounds in a manner similar to the 
distribution of sulphanilamide but with certain striking 
exceptions. The concentration of sulphathiazole does 
not reach as high a figure in any of the tissues examined 
as that reached by sulphanilamide but sulphathiazole 
disappears much less rapidly. As a result, at the end of 
24 hr. the concentration of sulphathiazole, especially in 
the muscle of the wounded leg, is much higher than the 
concentration of sulphanilamide. After 5-7 days 
measurable amounts of sulphathiazole persist in the 
tissues especially in the muscle in the wound area. 


CONCLUSION 

In guineapigs infected with Cl. welchii, Cl. septique, 
Cl. sordellii and Cl. novyi oral treatment with sulphanil- 
amide results in saving 25% of the animals, whereas local 
treatment results in a saving of 55%, and local plus oral 
a saving of 44%; the combined treatment produces a 
longer survival-time in those which eventually succumb 
to the infection. 

The results with sulphapyridine and sulphamethyl- 
thiazole are similar but the proportion of recoveries with 
each method of administration is very much higher. 
These two drugs then are definitely superior to sulph- 
anilamide in this respect. 

With sulphathiazole the results are: 87% of the 
treated animals recovered and the remainder survived 
for much longer than the controls. This is in part the 
result of the fact that sulphathiazole is highly effective in 
Cl. novyi infections whereas sulphanilamide and sulpha- 
pyridine only produce a slight increase in the survival- 
time. Sulphathiazole is therefore the most effective of 
the four drugs used. 

With the drug which is least effective of the four, sulph- 
anilamide, local application to the wound is far superior 
to treatment by mouth. With the drugs more active 
against these infections, sulphapyridine and sulpha- 


methylthiazole, the superiority of local over oral treat- 
ment is slightly less but still very evident. With the 
most active of the four drugs, sulphathiazole, differences 
from the mode of administration are slighter still. But 
even here a slightly higher proportion of the locally 
treated than of the orally treated animals recover and in 
the locally treated the survival-time is almost twice as 
long as in the orally treated. 

As the experiments were arranged they favoured oral 
treatment, for oral treatment was always started 2-3 hr. 
before infection, so that at the time of infection the con- 
centration in blood and muscle was at or near the 
maximum produced by this method (table m1). The 
experiments therefore clearly indicate that local treat- 
ment is superior to oral. 

When sulphanilamide or sulphathiazole is introduced 
directly into an infected wound the concentration of 
drug in the surrounding tissue is much higher than in the 
blood. Marshall and others (1937) have shown that 
after oral administration of sulphanilamide the concen- 
tration in blood and muscle is approximately the same 
and the concentration in the skin slightly lower, and we 
have confirmed this for blood and muscle (table m1). It 
may therefore be concluded that no reasonable oral 
treatment will provide as high a concentration of drug in 
the infected or potentially infected tissue as will result 
from the introduction of moderate doses directly into the 
wound. It will be shown in a later paper that notwith- 
standing the high concentration of drug in the wounded 
tissue leucocytic infiltration, phagocytosis and the forma- 
tion of granulation tissue proceed more rapidly than 
in untreated infected wounds. 

If the bactericidal or bacteriostatic action is a function 
of the drug concentration and the number of bacteria, as 
appears to be the case from in-vivo studies (e.g. Marshall, 
Litchfield and White 1940) and in-vitro tf examinations 
(e.g. McIntosh and Whitby 1939, Bullowa, Osgood, 
Bukantz and Brownlee 1940), it seems reasonable to 
suppose that the method of administration which 
provides the greatest concentration in infected or potenti- 
ally infected tissue should be most efficient; this has 
proved to be the case in experimental gas-gangrene. 


SUMMARY 

Characteristic gas gangrene has been produced in 
guineapigs by the introduction of very small numbers 
of Cl. welchir, Cl. septique, Cl. sordellii or Cl. novyi into 
wounds, together with a fragment of devitalised tissue 
and a trace of sterile soil containing calcium salts. 

These infections are effectively controlled by the 
administration of sulphanilamide, sulphapyridine, sulpha- 
methylthiazole or sulphathiazole. The four drugs, 
considering the four infecting organisms, show increasing 
effectiveness in the order named. 

Best results have been obtained when part, at least, of 
the drug administered was introduced directly into the 
wounds. Administration of the drug by the oral route 
alone gave much less satisfactory results. 

When introduced into a wound sulphanilamide and 
sulphathiazole produced a much higher concentration in 
the tissues surrounding the wound than in the blood. 
With sulphanilamide it was confirmed that with oral 
administration the concentration in muscle was approxi- 
mately the same as in the blood. No safe dose by mouth 
will produce as high a concentration in a wound as a 
moderate dose applied locally. 


This work was caried out with the aid of a grant from the 
Canadian National Research Council. We are also indebted 
to Poulenc Fréres, the Winthrop Chemical Co., Parke, Davis 
and Co., and E. R. Squibb and Sons for supplies of several - 
drugs used in the study ; and to Mr. R. W. Reed, Mr. W. E. 
Burns and Mr. W. W. J. Wilkins for assistance. 


t Reed and Orr (1941) have confirmed and extended Spray’s 


(1937) demonstration of in-vitro inhibition of the growth of 
gas-gangrene anaerobes by sulphonamide compounds, 
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Since the discovery by Stricker and Grueter (1928) 
of the key réle of the anterior lobe of the pituitary gland 
in the control of lactation, the view has become generally 
accepted that the anterior lobe secretes a specific lacto- 
genic hormone (prolactin, galactin, mammotropin). 
The evidence on which this view is based is derived from 
experiments on small animals which possess some degree 
of mammary development—for example, the pseudo- 
pregnant rabbit—and in which lactation has been 
induced by injections of certain anterior pituitary 
extracts. Such experiments have been reviewed by 
Nelson (1936), Folley (1938) and Turner (1939). Anterior 
lobe extracts which thus, initiate lactation also possess 
the property of causing enlargement of the pigeon crop- 
gland (Riddle, Bates and Dykshorn 1933), and it is widely 
believed that lactogenesis and the ability to cause growth 
of the pigeon crop-gland are physiological responses to 
the same anterior-lobe hormone, prolactin. Indeed the 
most convenient and generally used methods of assaying 
prolactin preparations are based on the pigeon crop-gland 
response. However, for reasons made clear below, the 
word prolactin is used in this article in respect of the 
anterior lobe hormone which enlarges the pigeon crop, 
irrespective of the action, if any, exerted by any given 
prolactin preparation on the mammary gland. 


In considering the question whether or not prolactin 
is a specific lactogenic hormone, it must be borne in mind 
that conclusions as to the physiological activities of 
pituitary hormones drawn from experinents on intact 
animals are apt to be misleading on account of the 
possible coéperation of the intact animal’s own pituitary. 
Such coéperation is encountered, for example, in experi- 
ments with pituitary gonadotrophins, particularly in the 
immature female rat (Parkes 1940). There is some evid- 
ence that this factor must also be taken into account in 
experiments concerned with the relation between the 
anterior pituitary and lactation. Thus de Jongh (1930) 
and others have shown that in male guinea-pigs treated 
with cestrogen, lactation can, under certain circumstances, 
be induced merely by decreasing the dose of cestrogen 
Similarly, in virgin goats, Folley, Scott Watson and 
Bottomley (1940) have been able regularly to initiate 
copious secretion of normal milk by stimulating udder 
growth with diethylstilbcestrol, no prolactin treatment 
being necessary. Similar results with male rabbits have 
been obtained by Frazier and Mu (1935). In various 
= cies, therefore, it seems that, provided the mammary 
gland is sufficiently developed, copious lactation can be 
initiated by the action of the pituitary gland without the 
need for administering exogenous pituitary preparations. 

Experiments with prolactin on hypophysectomised 
guineapigs indicate that purified preparations of pro- 
lactin will not initiate lactation (Nelson and Gaunt 1936, 
Gomez and Turner 1936), though lactation is initiated if 
anterior pituitary adrenotrophic hormone (and sometimes 
glucose) is administered at the same time (Gomez and 
Turner 1937, Nelson and Gaunt 1937). On the basis of 
these experiments it is legitimate to argue that prolactin 
is not a specific lactogenic hormone, since both prolactin 
and adrenotrophin have equal claims to be so-called, for 
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olin may be outabdene’ to initiate lactation in Site» 
physectomised animals in the presence of the other 
(for a practical demonstration of this on one guineapig 
see Nelson and Gaunt 1937). 

The results of Folley and Young (1938, 1939) also gave 
some reason to doubt that prolactin was a specific 
lactogenic hormone. They showed that there was little 
correlation between the prolactin contents of a series of 
different anterior lobe extracts and their abilities to 
stimulate lactation in the lactating cow. A close corre- 
lation, however, existed between the glycotropic (anti- 
insulin) and lactogenic activities of the extracts. Here 
the term ‘“‘ lactogenic ’”’ was used in a broad sense to 
include both the ability to initiate lactation and to 
increase an already existing milk flow. 

As regards the question of the identity or otherwise 
of the anterior lobe crop-stimulating and lactogenic 
factors, Bergman, Meites and Turner (1940) could find 
no reason for doubting that the two hormones are 
identical, since they assayed a prolactin preparation at 
various stages of purification by means of the crop-gland 
response and by a method based on the initiation of 
lactation in the pseudo-pregnant rabbit and found that. 
purification did not affect the ratio between the two 
types of unit. This might merely mean that two distinct. 
hormones were concentrated by purification in the same 
proportions. Furthermore, they suggest that the term 
lactogenic as applied to anterior lobe hormones should 
only be used in respect of the initiation of lactation and 
not of the augmentation of lactation in an already lacta- 
ting animal (see also. Evans 1939). Bergman and his 
colleagues (1940) appear to regard the action of prolactin 
in the initiation of lactation as a “ trigger ’’ effect, since 
lactation is assumed to follow the “ activation ’’ of the 
mammary alveolar cells by prolactin. But there is as 
yet no published experimental evidence that prolactin 
exerts a direct effect on the mammary gland. 

Folley and Young (1940) propose that, if it is desirable 
to draw a distinction between the initiation of lactation 
and the stimulation of milk yield in an already lactating 
animal, the term “ galactopoietic ’’ shall be used to de- 
scribe anterior lobe hormones which possess the power of 
enhancing already established lactation. Their latest 
results confirm their previous findings as to a lack of 
parallelism between prolactin content and galactopoietic 
power among various anterior-lobe extracts, though 
the earlier conclusion as to the existence of a close 
correlation between glycotropic and galactopoietic activi- 
ties has had to be modified, inasmuch as an extract free 
from prolactin but containing glycotropin had no galacto- 
poietic properties. It seems clear that galactopoietic 
power depends on the coéperative action of more than 
one anterior-lobe hormone, and it is probable that a 
synergism between prolactin and glycotropin is an 
important factor in this respect. 


Bergman and Turner (1940) have subsequently and 


independently suggested that the term ‘‘ galactopoetic ”’ 
or ‘“ galactogogue’’ be used for substances which 
augment established lactation. They also present 
results which, they believe, support their contention 
that the primary function of prolactin is to initiate and 
maintain lactation. They find that when a crude 
anterior pituitary extract is fractionated by a method 
essentially that of Bates and Riddle (1935), the factor 
(or factors) capable of inducing lactation in the pseudo- 
pregnant rabbit is found mainly, though not completely, 
in the prolactin fraction. 

Recently we have found (Folley and Young, unpub- 
lished results) that although crude extracts of ox anterior 
lobe which had been acetone-desiccated while perfectly 


fresh, are galactopoietic, similar extracts of alcohol- 


desiccated material may be almost completely devoid 
of activity under similar conditions ; nevertheless such 
crude preparations are rich in prolactin. Since Bergman 
and Turner (1938a) dry their various fractions with 
alcohol and ether, it seems possible that in so doing they 
may lose a considerable proportion of the lactogenic and 
galactopoietic activities (assuming for the moment that 
these are distinct ; but see below) which might other- 
wise be present in the “‘ non-prolactin ”’ fraction. 
Further, Bergman and Turner present no evidence 
that their prolactin fraction was free from glycotropic 
activity, which they appear (1938b, 1940) to confuse 
with the diabetogenic activity of anterior-lobe extracts. 
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The glycotropic factor (see eum 1936) does not itself 
raise the blood-sugar level, but nevertheless antagonises 
the hypoglycemic action of insulin, which response is 
used for assay purposes. The diabetogenic factor, on 
the other hand, induces hyperglycemia, glycosuria and 
ketonuria (Houssay). In the present instance, our 
experience leads us to consider it very likely that Berg- 
man and Turner’s prolactin fractions contained sufficient 
glycotropin to invalidate their interpretation of their 
results. 

If lactogenic hormones be defined as hormones which 
initiate lactation in hypophysectomised animals, the 
results of Bergman and Turner are irrelevant to the 
question of the réle of prolactin in lactation, since their 
experiments were made in intact, pseudo-pregnant 
rabbits, the hypophyses of which may have provided 
a complicating factor. Since, as we have seen above, 
various American investigators, including Turner, have 
demonstrated that adrenotrophin as well as prolactin 
is necessary for the initiation of lactation in the hypo- 
physectomised guineapig, there appears to be no useful 
purpose in maintaining the theory of the existence of a 
single lactogenic hormone, prolactin. 

A recent claim by Jensen and Grattan (1940) as to the 
identity of the adrenotrophic and glycotropic factors of 
the anterior pituitary may have some bearing on the 
necessity or otherwise for drawing a distinction between 
lactogenic and galactopoietic activities, as far as anterior- 
lobe hormones are concerned. If this claim is substanti- 
ated, it is evident from what has been said above, that the 
reality of such a distinction is open to doubt, since the 
same combination of hormones would have been found to 
play an important part both in the initiation of lactation 
and in its stimulation once established. This would not 
exclude the possibility, mooted by Evans (1939) and 
Bergman and others (1940) that other hormones, not 
necessarily of pituitary origin, may possess galactopoietic 
properties without the power of initiating lactation. In 
point of fact, however, the only well-established cases of 
such hormones aregthyroxine (Graham 1934, Folley and 
White 1936, Smith and Dastur 1940) and thyrotrophin 
{Folley and Young 1938, 1939), though in the latter 
case there was room for doubt that the galactopoietic 
effect of the thyrotrophic hormone was mediated by the 
thyroid. 

CLINICAL APPLICATION 


The question of the relation between pigeon crop-gland 
stimulating (prolactin) and galactopoietic activities of 
anterior pituitary extracts is of outstanding importance 
from the clinical point of view because of the possibility 
of using anterior-lobe preparations in women in whom 
lactation is deficient. Clinical reports on the use of 
prolactin preparations for this purpose have been 
conflicting, variable though sometimes successful results 
having been reported by Kurzrok, Bates, Riddle and 
Miller (1934), good results by Ross (1938), and Kenny 
and King (1939), while Werner (1939) and Stewart 
and Pratt (1939) have reported unfavourably. The 
potency of these preparations has been assayed by 
the pigeon crop-gland test—i.e., it has tacitly been 
assumed that prolactin content is a measure of galacto- 
poietic power—and in view of the results of Folley and 
Young, the lack of agreement about the clinical efficiency 
of prolactin is not surprising. It is reasonable to suppose 
that a lactating woman whose milk yield it is desirable 
to increase, is much more analogous to a cow in declining 
lactation than to a pigeon, and therefore the desirability 
of measuring on mammals the true galactopoietic 
activities of extracts destined for clinical use cannot be 
too strongly emphasised. 
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AT a meeting of this society on Feb. 20, with Prof. 
O. HERBERT WILLIAMS the president, in the chair, 
Dr. CHARLES SHARP opened a discussion on 


Minor Air-raid Casualties 

He analysed the casualties recently brought 
first-aid post—2 dead, 59 wounded and 17 suffering 
from sickness and shock—and stressed the fact that many 
coming in from wrecked houses were very dirty. He 
also demonstrated a home-made tourniquet made out of 
half an old cycle inner tube, which was easy to apply, 
less severe than any other type, efficient and easy to 
remove. 

Dr. W. M. BEATTIE considered it especially important 
to have a senior medical officer to classify cases into 
major and minor groups. Mistakes were most commonly 
made in the case of scalp wounds, which were often 
concealed by the hair, or which might themselves conceal 
depressed fractures. The Ministry’s recommendation 
that 3 doses of antitetanic serum should be given to 
every wounded patient had been abandoned as impracti- 
cable at the Liverpool Royal Infirmary. The most 
commonly used anzsthetic was open ether; most 
patients preferred—and several demanded—general 
anesthesia. Plaster immobilisation had few uses in this 
type of minor surgery. Local applications of sulphanil- 
amide to open wounds had been useful, although healing 
appeared to be delayed. He thought the routine use of 
this treatment might encourage inadequate excision. 
The results of the treatment of minor burns by the tannic 
acid-silver nitrate method had proved greatly superior 
to the uncertain results obtained with tannic-acid jelly. 
Psychiatric casualties had been remarkably few: 1 in a 
series of almost 500 casualties. This case of ‘‘ acute 
terror ’’ was resistant to morphine, but responded well 
to the hyoscine-phenobarbitone mixture supplied to all 
first-aid posts. 

Mr. J. A. MARTINEZ said that most cases seen were 
small lacerated wounds, and these were best treated 
by excision and primary suture ; closed plaster and chemo- 
therapy had no place in their treatment. Closed plaster 
was best used where there had been much loss of sub- 
stance ; its application could be deferred for a day or 
two. Local chemotherapy delayed healing and its 
value had not yet been proved by controlled clinical 
experience. Wounds of the trunk must be considered 
as major surgical problems, since viscera might be 
involved ; scalp wounds must not be sutured without 
excision. Injuries of the fingers were treated conserva- 
tively, but time could be saved by primary amputation 
where it was certain that stiffness would result. Fixed 
rules of treatment should be avoided. 

Mr. Joun T. Morrison asked for objective study of 
the newer methods of treatment. The sulphonamides 
could be studied just as effectively in the treatment of 
minor as of major casualties. He thought fears that 
powdered sulphonamide would prove a foreign body in 
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wounds were not well founded ; the aus was sufficiently 
soluble to disappear within two or three days. here 
was a growing volume of opinion that sulphonamides 
interfered locally with tissue reaction, and he wondered 
whether the combination of bacteriostatic action and 
tissue inhibition might not put a wound, as it were, into 
cold storage. If so, it might open the way to the more 
extensive practice of delayed primary suture as soon 
as it became evident that sepsis was efficiently controlled. 
But the use of sulphonamides must not be regarded as 
an excuse for inefficient surgery. 

Dr. GERARD SANDERSON questioned the advisability 
of giving antitetanic serum for very trivial wounds. 
The risk of tetanus from such wounds was slight and 
serum reactions might lead people who really required 
antitetanic serum to refuse it.—Dr. JOHN GRAHAM said 
that oral sulphonamide was of value as a prophylactic 
in all wounds which might become infected; tablets 
should be crushed before swallowing or they might not 
disintegrate—he had known tablets to be vomited whole, 
hours after they had been taken. He found ung. 
prontosil rubrum useful as a dressing in infected wounds 
which did not heal by first intention. 


Reviews of Books 


Surgery of Modern Warfare 


Part III. Edited by Hamitron Batrrey, F.R.C.S. Edin- 
burgh: E. and 8. Livingstone. Pp. 321-480. 12s. 6d. 


Wir the publication of this part the value of the 
whole work becomes more clearly defined—essentially 
it is a book of reference for the experienced student 
and the practised surgeon. Once more Mr. Hamilton 
Bailey presents us with a curate’s egg. Essays of great 
value are interspersed with others of only academic 
interest. In some places the style is forthright and 
incisive, in others facts are shrouded in verbiage. 

Part III completes the account of vascular surgery 
and includes valuable chapters on secondary hemorrhage 
and arteriovenous aneurysms. In these chapters the 
facts are well presented and the subject is dealt with 
exhaustively. In an account of septic phlebitis, ligature 
of the vein proximal to the disease is advocated. This 
is a procedure which the majority of surgeons consider 
to be impracticable and many think mischievous. As 
is pointed out in this article, ‘‘ In the early stages there 
may be little or no local evidence of the condition,’”’ and 
it is only in the early stages when such a measure could 
be of value. Cursorily we are told that “ it is sometimes 
impossible to be certain which vein is infected ; conse- 
quently the wrong one may be tied.’’ In the chapter 
on injuries to the peripheral nerves there is an excellent 
account of the clinical effects of nerve section but more 
space might have been given to the technique of suture, 
while the problem of primary or secondary suture is 
not mentioned. Injuries to tendons are well described 
and the details of tendon suture elaborated. Perhaps 
undue emphasis is laid on the peculiar virtues of the 
Bunnel Mayer suture, and unfortunately most surgeons 
will be able to endorse the statement of Teece where he 
says, referring to the flexor tendons in the fingers and 
hand, ‘‘In an experience covering some hundreds of 
cases of tendon injuries, I have never seen a case of 
successful primary or secondary suture when the point 
of division has been actually within the flexor sheath 
itself.”’ Herein lies the pith of the matter. Surgeons 
may advise movement of the fingers from the moment 
the patient leaves the operating table, they may immo- 
bilise the fingers in plaster for six weeks, or, in despair, 
they may alternate between one extreme and the other, 
but the fact remains that if the sheath is involved the 
prognosis is hopeless, and if the sheath is intact the prog- 
nosis is good. There follows a full account of the use of 
the Thomas and Braun splints. The chapter on Cramer’s 
wire might profitably have been half the length and many 
will be sorry to see the resurrection of the banjo splint 
for fractured phalanges and metacarpals, whereby, as 
the illustration shows, traction is applied to the fully 
extended fingers. 

In a chapter on wounds of the hands the somewhat 
unorthodox methods of draining the spaces described 
by Iselin are preferred to the classical approaches. 
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‘There is “emits useful ‘{elormotien in this hapten, 
although, in discussing drainage of the radial bursa, there 
is confusion between this bursa and Parona’s space. 
Bunnel’s incision which is advised for draining the 
middle palmar space looks from the illustration as if it 
might endanger the common flexor sheath. Wounds of 
the foot are discussed in an interesting way. Refreshing 
respect is paid to physiology, and, by relating the various 
injuries to the mechanics of the foot, the reader is given 
a clear indication when amputation is necessary and when 
it is worth while to persist in conservative surgery. 
The account of wounds of the knee is good. The 
author insists on rest and deprecates early movement in 
cases of penetrating wounds of this joint. In small 
“through and through ” wounds he is content to 
immobilise the knee in extension without excision of the 
entry and exit wounds; by this omission he is surely 
taking an unnecessary risk. 

The instalment ends with an account of wounds of the 
hip-joint, with a full description of the various approaches 
to this joint. Subtrochanteric osteotomy and the intra- 
medullary peg operation for a flail joint are discussed, 
but it is doubtful whether these deserve a place in a 
surgery of modern warfare. The book is already in 
danger of becoming unwieldy, and it looks as though 
Mr. Bailey will have to do some drastic cutting in the 
next edition. 


Methods for Diagnostic Bacteriology 


By Isasette G. Scuavs, A.B., assistant in bacteriology, 
Johns Hopkins University school of medicine; and 
M. KaTHuren Fotey, A.B., diagnostic bacteriologist, Johns 
Hopkins Hospital. London: Henry Kimpton. Pp. 313. 
15s. 


Most of the routine bacteriological methods of the 
Johns Hopkins Hospital described in this manual are 
those used in laboratories in this country; the differ- 
ences have as a rule a geographical cause. We do not 
need to worry here about Bacterium tularense in blood- 
cultures but recent work suggests that American readers 
should have been told something about Leptospira 
icteroheemorrhagie. The book covers bacteriological 
and serological techniques and there is a useful section 
giving exact details of the various stains and media in 
common use. There are many helpful tables but no 
illustrations and there is print on one side only of each 
page leaving the other side for notes. The book gives 
only explicit instructions—there are no explanations 
or discussion—but the reader quickly realises that the 
authors know all the tricks of the trade and that their 
preferences are those of long experience. The foreword 
makes a plea for standardised laboratory methods 
throughout the country. 


Illustrations of Regional Anatomy 


(3rd ed.) By E. B. Jamtizson, M.D., senior demonstrator 
and lecturer in the anatomy department, University of 
Edinburgh. Edinburgh: E. and 8. Livingstone. Sections 
Ito V. 219 plates. 36s. 6d. 


Tuis handbook, which consists entirely of plates, 
must by now be familiar to all anatomists in Great 
Britain. The third edition differs from the previous 
ones chiefly in the increased range of colours employed 
together with enlargements, additions and a few altera- 
tions to the previous figures. All the best characteristics 
of the earlier editions have been retained, and the 
alterations merely clarify the figures further. Some of 
the colours (in particular the mauve, orange and some of 
the greens) are so striking that they are almost painful 
to the eye. In section III, fig. 28 does not show exactly 
the posterior relations of the duodenum, and here and 
in figs. 29 and 37 some of the veins have taken on an 
unusual tint of mauve. The red coloration of some 
nerve tracts and branches in section I, and the blue 
intestine of section IV, plates 14 and 15, are a little dis- 
concerting, and the student might find fig. 17 of section 
III clearer if it were the other way u In spite of this 
carping, these five volumes will be o real value, in par- 
ticular to the student or practitioner who wishes to 
review rapidly the details of macroscopic anatomy. 
The volumes dealing with the limbs, which will complete 
the series, are still to come. 
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LONDON: SATURDAY, MARCH 22, 1941 


PHARMACEUTICAL CENTENARY 

THE hundredth anniversary of the Pharmaceutical 
Society of Great Britain is an event of interest to the 
medical profession, since what medicine owes to 
pharmacy it owes chiefly to the society. The purpose 
of the founders, in the homely words of the resolution 
unanimously passed at the Crown and Anchor tavern 
in the Strand on April 15, 1841, was that of “‘ protect- 
ing the permanent interests and increasing the 
respectability of chemists and druggists.” It is a 
paradox that objection to the ambitions of physicians 
of the time rallied drug vendors, trained and untrained, 
to this confraternity of interests. A bill had been 
introduced into the House of Commons which sought 
to make it an offence for any but members of the 
medical profession to recommend any medicine for the 
purpose of gain. So strongly was this proposal 
resented by the druggists that those of them who were 
respectable were brought into friendly contact with 
those who were not so respectable ; for whether they 
belonged to the one category or the other they were 
all addicted to the practice known as counter pre- 
scribing. The result of this burying of the hatchet 
by the highbrows and the lowbrows in the drug 
business was that the ‘‘ obnoxious bill ’’ was defeated ; 
and fired by the successful outcome of unity the 
druggists founded their society, despite the opposition 
of the Apothecaries who saw the need of efficiency but 
not of any new body to enforce it. The resolve, 
before the infant society was many months old, to 
establish a system of specialised education shows that 
the founders knew the first part of their resolution 
would be easier to achieve if they made sure of 
accomplishing the second. By 1843 when a royal 
charter of incorporation was obtained, the society’s 
aims had become more clearly defined as the advance- 
ment of chemistry and pharmacy, and the promotion 
of a uniform system of education of those who carried 
on the business of chemist and druggist. The regular 
series of lectures on chemistry, materia medica, 
pharmacy and botany which had already begun before 
the end of 1841 were the forerunners of the School of 
Pharmacy, and in 1845 a laboratory was established 
comparing not unfavourably with that at Giessen, 
which at the time was a model establishment. 

The newspaper press has pretty much ousted the 
counter prescriber, and the members of the Pharmaceu- 
tical Society have not, after a hundred years, contrived 
to secure the sole privilege of dispensing medicine, any 
more than physicians have succeeded in securing the 
sole right to treat disease. No legislation exists to 
prevent an unqualified person from dispensing 
physicians’ prescriptions ; indeed, in the interests of 
the public, pharmacists have of their own free will 
accepted greater control over their business activities 
than is at present extended to their unqualified 
competitors. But thanks to the efforts of the 
Pharmaceutical Society the titles of “‘ chemist ’’ and 
“ pharmacist ’’ are used in such a way that the public 
can tell the shops of the qualified from the shops of 
the unqualified. A hundred years ago no sort of 
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restraint was placed on the storage or sale of poisons, 
and the practice of pharmacy was open to all whether 
trained or ignorant. With the exception of a- small 
number of apothecaries and compounders of drugs 
who had learned their craft, there was no special class 
of druggists upon whom doctors could depend for 
sound materials or accurate dispensing. Today there 
are some 24,000 pharmacists on the roll of the society’s 
membership, each of whom is equipped by training 
and examination to serve the medical profession and 
the public efficiently. These trained practitioners of 
pharmacy are available largely because the National 
Health Insurance Act has recognised the principle that 
the dispensing of prescriptions is the prerogative of 
pharmacists. 

With the passing years successive councils of the 
society have strengthened the educational system, and 
today the society’s school, now the College of Phar- 
macy, is an integral part of the University of London. 
Deriving from a few books of current literature, the 
library now contains 20,000 volumes on pharmacy and 
the allied sciences, and some 5000 pamphlets. The 
museum of materia medica which has grown by degrees 
since 1842 is acknowledged to be the finest collection 
in the world. The society’s pharmacological labora- 
tories are under the direction of the faculty of 
pharmacology in the University of London, and the 
nutrition department is finely equipped for testing 
substances containing vitamins. Since 1928, when 
the Pharmacopeeia Commission was set up, the society 
has shared in the production of the B.P. and since 
1932 the commission has worked in coéperation with 
the Codex Revision Committee. The British Pharma- 
ceutical Codex, first published in 1907, has become 
increasingly important as a book of standards for 
drugs and preparations not included in the current 
B.P. The old tradition of respectability has been 
upheld ; under the Pharmacy and Poisons Act 1933 
the society exercises disciplinary control over all 
registered pharmacists and last month the first appeal 
against a decision of the statutory committee was 
disallowed by the King’s Bench. When the war 
began the new headquarters of the society in Bruns- 
wick Square were nearing completion, but building 
has been suspended ; thus the centenary cannot be 
celebrated in this new home, but a commemoration 
service will be held at the parish church. 


THE ANTERIOR PITUITARY AND MILK 
SECRETION 


In times of peace the stimulation of deficient milk 
production both in women and farm animals is of 
great social and economic importance, but when our 
dietary is restricted by war it becomes of vital 
urgency. These considerations add a special value 
to the investigations being made into the mechanism 
whereby the pituitary gland controls lactation. 
FoLLEY and YounG, who review recent research on 
another page, conclude that the assumption formerly 
made that the anterior pituitary lobe secretes a single 
“lactogenic hormone ” must be rejected in the light 
of accumulated evidence that purified preparations 
of “ prolactin ” (originally defined by RippLE as the 
lactogenic hormone of the pituitary gland) are 
incapable either of initiating milk secretion in the 
hypophysectomised guineapig with suitably prepared 
mammary glands, or of stimulating milk production 
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in the cow in declining lactation under conditions in 
which crude pituitary extracts are effective. The 
confused and confusing state of affairs in which a 
purified “‘lactogenic hormone’ is incapable of 
lactogenesis under simple conditions has been brought 
about by the widespread use of the pigeon crop-gland 
for the assay of prolactin. The pigeon feeds its 
young on “ crop-milk,”” which has some affinities with 
mammalian milk,’ although the mechanism of produc- 
tion is essentially different. The crop-gland hyper- 
trophies at the time when the young are to be fed, 
and the crop-milk is then formed by the desquamation 
of epithelial cells. Anterior pituitary extracts can 
induce hypertrophy of the quiescent pigeon crop-gland 
and the formation of crop-milk, and Rippiz, BatTEs 
and DyKsHORN * concluded that the capacity of such 
extracts to induce such hypertrophy was associated 
with their ability to initiate the secretion of milk in 
the mammal. Subsequently, methods of assay for 
prolactin have largely been based on the hyper- 
trophic response of the crop-gland of the pigeon 
or dove. 

Gomez and TuURNER,? and Ngetson and Gaunt * 
found that purified preparations of prolactin— 
preparations concentrated with regard to their ability 
to cause hypertrophy of the avian crop-gland—were 
incapable of initiating or maintaining milk secretion 
in the hypophysectomised guineapig whose mammz 
were in a state of development suitable for the 
secretion of milk, although crude pituitary extracts 
were capable of so doing. Fotigy and Youne * 
made a comparable observation with cows in declining 
lactation, in that although treatment with crude ox 
anterior lobe extracts induced a substantial increase 
if milk production, purified preparations of prolactin 
were relatively ineffective under similar conditions. 
More recently Fotxtey and Youne find that re- 
peated injections of purified prolactin each of which 
contains seven times the pigeon crop-gland activity of 
a dose of crude extract evoke in the cow only about 
a third of the galactopoietic response induced by 
repeated injections of the latter. Thus there is a clear 
lack of correlation between the ability of pituitary 
extracts to cause enlargement of the pigeon crop-gland 
and to stimulate milk production in the cow. The 
capacity of purified prolactin to initiate lactation on 
hypophysectomised animals also cannot be related 
with its crop-growth activity, and since, both in 
cows and in hypophysectomised guineapigs, crude 
pituitary extracts are effective lactogens, the conclu- 
sion seems inescapable that during the process of 
purification prolactin loses a factor or factors necessary 
for lactogenesis under some conditions. NELSON and 
GaunT,* and Gomez and TuRNER?® have obtained 
evidence that one such factor is adrenotropin, while 
Fottey and Youne® find that glycotropin—the 
pituitary factor which diminishes the hypoglycemic 
effectiveness of insulin—may be concerned in the 
stimulation of milk production in the cow. The 
evidence recently advanced by JENSEN and GRATTAN ® 
that adrenotropin and glycotropin are identical may 


1. Davies, W. L. Biochem. J. 1939, 33, 898. 
2. Riddle, O., Bates, R. W. and Dykshorn, 8. W. Amer. J. Physiol. 
1933, 105, 191. 

3. Gomez, E. T. and Turner, C. W. Proc. Soc. exp. Biol., N.Y. 1936, 

34, 404; 1937, 36, 78. 
- Nelson, W. O. and Gaunt, R. Ibid, 1936, 34, 671; 1937, 36, 136. 
- Folley, 8. J. and Young, F. G. Proc. roy. Soc. B. 1938, 120, 346 ; 
J. Endocrinol. 1940, 2, 226. 
. Jensen, H. and Grattan, J. F, Amer. J. Physiol. 1940, 128, 270. 
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provide a happy correlation of the results of the two 
different lines of observation. 

The conclusion drawn by Fotiry and Youne from 
their experiments with cows is that the stimulation 
of milk production is a phenomenon in which more 
than one, and possibly several, pituitary substances 
are concerned. TURNER and his colleagues’ never- 
theless maintain the view that accord exists between 
the capacity of pituitary extracts to initiate lactation 
in suitably prepared mammals and their ability to 
induce crop-growth in the pigeon, despite the earlier 
observations of Gomez and TuRNER showing that 
prolactin must be supplemented with adrenotropin 
in order to initiate milk secretion in the guineapig 
from which the pituitary gland has been removed. 
If indeed more than one factor is concerned in both 
the initiation and stimulation of lactation then 
experiments on intact animals may yield misleading 
results as to the identity of the active principle or 
principles, in that the secretions of the animal’s own 
pituitary gland may codperate with an injected 


‘substance in inducing a flow of milk which would 


not have resulted from the administration of a 
similar substance to an animal lacking a pituitary 
gland. In order to avoid confusion in terminology 
both Brreman and TurRNER, and Fouiey and 
Youne have independently suggested that the word 
“ galactopoietic ’”’ be used to describe a substance 
which increases the flow of milk in intact animals 
already lactating. ‘‘ Lactogenic’’ may therefore be 
reserved as descriptive of substances which initiate 
lactation, preferably in hypophysectomised animals. 
As Fotixy and Younc have pointed out, the nursing 
mother whose milk-supply is failing is no more closely 
analogous to the hypophysectomised guineapig or to 
the intact pigeon than to the cow in declining 
lactation. In fact one might reasonably suppose 
that in these circumstances the woman has more in 
common with the cow than with the pigeon or the 
cavy, and that a study of the galactopoietic effective- 
ness of pituitary preparations would be of importance 
for the clinician. It is therefore perhaps unfortunate, 
though understandable, that those preparations of 
prolactin available for clinical use are standardised 
almost entirely by the pigeon crop-gland method. 
This may account for the conflicting observations on 
the clinical action of such preparations. If the results 
of Fottey and Youne with cows are applicable in 
any degrte to the human being—and it seems reason- 
able to suppose that they are—a crude extract of 
fresh ox anterior pituitary lobe should be far more 
galactopoietic in the human being than_ purified 
preparations of prolactin. Nevertheless, when it is 
recalled that treatment with such crude extracts is 
capable of inducing destruction of the pancreatic 
islets of the dog, with a consequently permanent 
diabetes mellitus, the doctor will hesitate to subject 
his patient to treatment with such extracts at a 
period of great importance to mother and child alike. 
But other considerations may modify such hesitancy. 
The extract which produces diabetes in the dog does 
not do so in the lactating cow; it quickly increases 
the flow of milk. In the normal intact rat the same 
extract neither produces diabetes nor initiates lacta- 
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tion, but it greatly stimulates body-growth, and 
increases the amount of islet tissue in the pancreas * 
and the amount of insulin extractable from that 
organ,” an action which is antidiabetic rather than 
diabetogenic. The species of animal and the dose of 
material used are therefore factors of great importance 
in determining the response to be expected from the 
administration of a crude pituitary extract. In view 
of the important results which may be obtained, it 
seems desirable that competent physicians should 
cautiously test the galactopoietic action of crude ox 
anterior pituitary extracts in mothers whose milk 
supply is deficient. Careful control would of course 
be necessary in order to avoid any serious derangement 
of metabolism which might conceivably occur, but a 
safe and conclusive trial should not be difficult to 
arrange, and it might produce results of substantial 
clinical and academic importance. 


EPIDEMIOLOGY OF STREPTOCOCCAL 
INFECTIONS 


LABORATORY research on the hemolytic strepto- 
coccus has made it possible to divide this large and 
heterogeneous group of organisms into a number of 
broad subdivisions, known as Lancefield groups and 
dependent for their differentiation on a carbohydrate 
substance common to all members of each group. 
Group A is the one responsible for most human infec- 
tions, and GRriFFITH"™ next demonstrated that this group 
could be split into 28 or more serological types, just as 
the related pneumococcus had been divided into some 
30 different types. Unfortunately the preparation of 
monospecific agglutinating sera and the technique 
of streptococcal typing is still rather a research than a 
routine procedure, and so far few laboratories have 
prepared their own typing sera. To the list may now 
be added the bacteriological department of Edinburgh 
University where p—E WaaL™ has used the new 
technique to good purpose in the examination of various 
streptococcal infections occurring in and around 
Edinburgh. He has repeated and confirmed much of 
the earlier work of ALLIson and Brown and has 
proved again that most of the complications of scarlet 
fever (in his series at least 61-5°/,) are due to cross- 
infection with a streptococcus other than the original 
strain. In only 20% of his cases was the complication 
definitely due to the primary infecting streptococcus. 
When the complication was caused by a new type this 
organism was often found in the throat 2-3 days before 
the clinical manifestation, About two-thirds of the 
complications arose within a fortnight of admission, so 
that early dismissal, now a common practice, will not 
prevent a high proportion of secondary infections. 
Other ways of preventing cross-infection in scarlet 
fever would be the use of separate wards for the 
different type infections,“ an extended system of bed- 
isolation, control of aerial infection, and the use of 
masks by staff and ambulant patients—all counsels of 
perfection not easy to put into practice. Perhaps most 
practicable at the moment is home-nursing of scarlet 
fever, a policy which is gradually becoming more 
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popular. As in London and Aberdeen, DE WAAL 
found that the greater proportion of scarlatinal cases 
in Edinburgh were caused by types 1 to 4. Type 1 
was the prevalent one when the investigation began in 
1937 ; a year later type 4 was most common, and, in 
contrast to the London experience, it produced a more 
severe infection than types 1 and 2, and was respon- 
sible for many of the secondary complications. The 
prevalence of 1-4 as the scarlatinal types in this 
country is not duplicated abroad; in Rumania, 
Gorpon found that type 10 was the epidemic strain ; 
in Sydney, Australia, types 1, 4, 11 and 17 accounted 
for 75°, of all scarlatinal cases whereas types 2 and 3 
were never isolated. 

Presumably the streptococcus gains access to the 
throat in most cases by inhalation, either of moist 
infective droplets expelled by a carrier, or of infected 
dust, although manual transmission from handling in- 
fected books, toysand the like playsits part. If inhaled, 
the streptococcus might reasonably be expected to 
infect the nose first, and pz Waat’s finding of the 
organism in the nose as well as the throat of about a 
third of all scarlatina cases on admission is in accord 
with unpublished results in a London hospital. An 
experiment on himself also suggested that the 
organism gains access to the throat via thenose. While 
engaged in swabbing cases of scarlatina he made a 
practice for 36 consecutive days of swabbing his own 
nose and throat before entering the wards in the 
morning and later in the day after the ward-swabbings 
were completed. The second swabbing, as might be 
expected, yielded many more positives than the first, 
there was a total of 29 positive nasal swabs compared 
with 18 positive throat swabs, and it is noteworthy 
that a particular type often appeared first in the nose 
and then next day in the throat. CRUICKSHANK and 
GopBeER * have remarked on the high incidence of 
streptococcal nasal carriers when aerial pollution of a 
diphtheria ward was heavy. 

In analysing the typed cases of scarlet fever accord- 
ing to schools, pz Waat proved for day-schools what 
GrirFitH found to be true for residential schools— 
that in any one term each school tends to have one 
main epidemic type of streptococcus. He also 
showed that the streptococcus types found among 
families with children at school corresponded more 
closely with the types found in school-children than 
with the types infecting households where there were 
no school-children. The types recovered from other 
streptococcal infections (erysipelas, puerperal sepsis, 
tonsillitis) showed some seasonal correlation with the 
prevalent scarlatinal strains. The finding df the same 
serological type in the throat and skin lesion is possibly 
the first bacteriological evidence in support of the 
clinical belief that idiopathic erysipelas often has its 
origin in a primary respiratory-tract infection, An 
interesting point is that out of 27 typed strains of 
streptococci from erysipelatous lesions 6 were type 7 * 
and thus belonged to Lancefield’s group C, A number 
of American strains from erysipelas cases examined by 
GRIFFITH were also type 7, and this has given rise to 
the erroneous belief that erysipelas is usually caused 
by group-C atveptococei. Dz Waat’s type7 infootions 
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mostly occurred in older patients ; scarlatinal types 


were most common among those under 20 years 
of age. Bacteriological surveys of streptococcal 


infections have the great merit of helping to focus 
attention on the close etiological and epidemiological 
relationship between such infections as tonsillitis, 
scarlet fever, otitis media, puerperal sepsis and 
erysipelas; they bring proof where before there was 
only circumstantial evidence. As these phenomena 
become more widely appreciated, methods for the 
control of streptococcal infections will become more 
rational and we hope more effective. 


An notations 


THE CANNY PRESCRIBER 

THE expected memorandum on economy in the use 
of drugs has now appeared.'' It is based upon the 
provisional lists of drugs prepared last autumn by the 
therapeutic requirements committee of the Medical 
Research Committee, to which full notice has been 
given in our columns.? In order to conserve foreign 
exchange and relieve the strain upon shipping and port 
facilities it appears reasonable that imports of drugs 
should now be restricted to the minimum which, in the 
words of the memo, “is really necessary.” The 
committee found itself faced by a vicious circle : because 
there was no shortage drugs which were not essential 
continued to be used, and as they were used further 
supplies were imported. It is in these circumstances 
that the committee has prepared revised lists for the 
assistance of Government departments, and of the various 
bodies concerned with the preparation of formularies 
or with the manufacture and distribution of drugs, and 
for the information and guidance of medical practi- 
tioners. The drugs in group (A) which are “‘ at present ” 
either (1) regarded as essential or (2) readily available, 
number more than 250; but the memo remarks that if 
the list were to be restricted to drugs essential for the 
saving of life it would indeed be small. Of those group 
(A) drugs, official and proprietary, which are readily 
available we printed a convenient list a fortnight ago 
(p. 325). The list in the memo marks with a (B) those 
drugs which are essential for certain purposes but not for 
others, and in the use of which strict economy should be 
observed, and with a (C) those which are not essential 
and do not justify importation or manufacture for home 
use in war-time. For (C) drugs or non-essential (B) 
drugs suostitutes procurable in this country have been 
indicated in most cases. The practitioner will find this 
threepenny brochure an essential desk companion ;_ but 
its full value can only be realised in the compilation of 
appropriate war-time formularies. 


DR. C. J. THOMAS’S RETIREMENT 

Witn the departure of Dr. C. J. Thomas from the 
County Hall, London loses the last to remain in active 
service of the little group of pioneers in school hygiene 
whom Dr. James Kerr, then medical officer to the London 
School Board, gathered round him in 1902. Three of his 
colleagues—F. C. Shrubsall, R. C. Elmslie, Archibald 
Hogarth—are deceased ; along with Mr. Bishop Harman 
and Mr. Macleod Yearsley they made up a remarkable 
band, each of whom has left his mark on his own depart- 
ment. Dr. Thomas took the normal elementary school- 
child as his province and to the service of that hitherto 
despised and neglected young citizen he brought high 
academic qualifications, a scientific enthusiasm for 
research, tireless industry and a quite remarkable gift for 
detailed administration. His colleagues could rely on 


him as a walking library of the latest work on any branch 
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of child hygiene, but he was just as eagerly interested 
in finding means to help any unhappy youngster out of 
London’s 600,000 whose case did not quite fit into 
existing regulations. In nearly 40 years, despite poor 
health, his interest has never failed. The slum children 
of forty years ago look like wizened sad old men and 
women compared with their modern prototypes. The 
teaching profession, with whom Kerr taught all his staff 
to work in the closest collaboration, have been the first 
to acknowledge how much the school doctor has contri- 
buted to the change. Dr. Thomas has been able to 
inspire younger generations of school doctors who have 
worked or visited at the County Hall with ideals which 
will be badly needed for the réstoration of post-war 
Britain. He has been luckier than many in keeping the 
morning freshness of his vision to the end of his official life, 
and with his going every London child has lost a friend. 


VITAMIN C AND FATIGUE, 

BEFORE a vitamin or hormone can be isolated there 
must be some quantitative test for its concentration. 
The laborious standardisation of such a test by experts, 
usually involving skilled observation of groups of animals, 
is.in contrast to the flood of easily produced effects 
which are discovered directly the substance has been 
purified and can be used as a simple chemical. It is 
right that routine pharmacological investigation of 
every biologically active substance should be made, 
but it must be remembered that the experimenter has 
everything in his favour, and the technique and control 
experiments which he adopts must be above reproach. 
The observations of Basu and Biswas‘ and of Basu and 
Ray,? purporting to demonstrate a beneficial effect of 
vitamin C on muscular contraction, are not founded on 
sufficiently perfect experiments, and the most that can 
be said is that they are suggestive. The technique used 
for the frog-muscle experiments is that of the simple 
muscle twitch, and it is shown that the muscle immersed 
in plain Ringer solution gives a lower twitch with 
slower relaxation and a greater tendency to fatigue than 
one immersed in Ringer solution to which vitamin C 
has been added. When methods are available by which 
the mechanical efficiency of isolated muscle can be 
ascertained in terms of energy transformation, such 
experiments should be regarded as merely preliminary 
tests. The work on human muscle, in which the power 
of finger movements before and after doses of ascorbic 
acid was recorded on a Mosso ergograph, is similarly 
unimpressive. While fatigue seems to have been 
delayed on the whole during the vitamin treatment, 
certain aberrant results raise grave doubts about the 
limits of experimental error. There is no mention of 
dummy tablets having been given, so the psychological 
effect was uncontrolled. This was also our criticism of 
experiments performed in Berlin with the aid of a 
bicycle ergometer,* though in this case the administration 
of a number of vitamins simultaneously deprived the 
experiments of any pretence to scientific significance. 

That there is a case for the investigation of the effect 
of ascorbic acid on muscular efficiency is clearly indicated 
by Fox of Johannesburg.* He summarises the findings 
of a group of Harvard investigators on a single individual 
deprived of vitamin C in an otherwise complete diet, 
and compares them with his and his colleagues’ observa- 
tions on a group of native miners on a C-deficient diet. 
Both researches extended over several months and agreed 
well. The two points bearing on the subject under 
discussion are the lack of clinical symptoms for three 
months, and the appearance of languor and incapacity 
for work. The South African group, whose experimental 
subjects were not completely C-deficient, did not regard 
fatigue as a significant symptom before frank scurvy 
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developed, but the American workers found fatigue and 
weakness becoming progressively more severe after the 
third month as shown by various performance tests. 
It is important that they correlated these findings with 
an abnormally low rate of disappearance of blood lactic 
acid produced by the work. This seems to open up a 
clear avenue for investigation, and we may look forward 
to the answer to several important questions. First, 
what is the rate of improvement on restoring ascorbic 
acid to the diet ? Second, is the mechanism of such a 
nature that when working normally it can be made more 
efficient by superadded ascorbic acid? Third, is it such 
that ascorbic acid is used up, and if so can the immediate 
supply bereplenished morerapidly via the alimentary tract 
than by mobilisation from the store which evidently exists 
in the body ? 


SLANTING SLEEP 

PATIENTS with orthostatic hypotension suffer a sudden 
fall of blood-pressure when they stand up. While they 
are lying their blood-pressure is normal, but the sudden 
drop on rising is sufficient to produce a sense of exhaus- 
tion and sometimes dimness of vision and syncope. 
Other characteristics are deficient sweating, either of the 
head and trunk or of the whole body, and secretion of 
larger amounts of urine when the patient is lying than 
when he is erect. The symptoms wear off during the 
day and patients feel at their best in the evening. A 
similar condition may be produced artificially in patients 
who have had extensive sympathectomy as treatment for 
essential hypertension—an operation rare in_ this 
country—and this has led to the theory that the idio- 
pathic cases are due to some dysfunction of the autonomic 
nervous system which prevents the arterioles from 
constricting properly when the patient stands. MacLean 
and Allen ' have suggested a different explanation : that 
the return of venous blood to the heart is inadequately 
maintained in these patients. They base this opinion 
partly on the findings of Weiss and his colleagues that the 
erect posture will produce circulatory collapse in normal 
people who have beén suitably dosed with sodium nitrite ; 
this drug seems to reduce venous tone with the result 
that blood collects in the dependent portions of the body. 
Moreover, MacLean and Allen have been able to demon- 
strate, by means of the Flack test, a deficient venous 
return to the heart in every case of orthostatic hypo- 
tension they havé examined. The patient is asked to 
blow against the pressure of a 40 mm. column of mercury 
in a sphygmanometer. Normal people can keep this 
up for at least 25 sec. without much change in pulse-rate 
or blood-pressure, but patients with orthostatic hypo- 
tension become pulseless and collapse in 10 sec. Screen- 
ing and radiography show a reduction in the size of the 
heart and great vessels during this period of increased 
intrathoracic pressure. The same patients can perform 
the test much more successfully if they lie down with 
their head lower than their feet. The theory of 
inadequate venous return is supported by the fact 
that arterial vasoconstrictors, such as ephedrine and 
epinephrine, raise the blood-pressure in cases of 
orthostatic hypotension, but do not prevent the excessive 
fall when the patients stand. Of more practical import, 
ance than their theory of causation is the finding of 
MacLean and Allen that patients improve greatly if made 
to sleep in a bed with the head end raised about 18 in. 
At first glance it seems incredible that anyone will profit 
by spending his night inclined to the horizon like a 
plaice on a fishmonger’s slab, but patients find they sleep 
comfortably in this position though they may need a 
hard pillow under the mattress at the level of the thighs 
to prevent slipping. Several cases are reported in which 
the change to such a tilted bed made all the difference 
between semi-invalidism and full health. In one man of 
59 the blood-pressure was 130/80 while he was lying and 
55/45 after he had been standing for 5 min.; with the 
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Flack test he fainted in 5 sec., and he was unable to walk 
two blocks without resting. After four nights in a 
tilted bed he was able to stand for more than an hour 
without fainting. The improvement was maintained, 
but if he slept for even a single night in a level bed symp- 
toms recurred. The treatment, however, enabled him 
to return to work for the first time in seven months, and 
though his blood-pressure fell when he stood for any 
length of time it took an hour to sink to 60/40. MacLean 
and Allen report on two patients with orthostatic 
tachycardia (a condition akin to orthostatic hypotension 
in which the pulse-rate accelerates unduly when the 
patient stands up) who also responded well to sleeping 
with the head higher than the feet. These workers 
suggest that patients affected with either condition 
achieve a measure of postural adaptation in the day- 
time and that by evening—when they feel at their best— 
the venous return to the heart is approaching the level 
found in normal people. Rest in a flat bed, however, 
destroys this temporary gain; the tilted hed, by helping 
to maintain the improvement acquired during the day 
gives the patient a better start next morning. 


LOFFLER’S SYNDROME 

In 1932 W. Léffler* of Zurich drew attention to the 
occurrence of transitory infiltrations of the lung associated 
with eosinophilia. Accompanying symptoms were slight, 
such 2 malaise, a little fever, and cough with glairy 
sputum. \X-ray examination showed a rounded or 
irregular shadow in some part of the lung fields, which, 
with the eosinophilia, disappeared in a few days or weeks. 
Since Léffler’s paper the condition has been frequently 
reported and widely discussed in continental journals, 
but has received little attention in English-speaking 
countries.” Its differential diagnosis from tuberculous 
infiltrations has been carefully elaborated, for eosino- 
philia according to some authors can accompany the 
latter. It has occurred in subjects of asthma or hay 
fever. The general conclusion has been that it is a 
benign inflammatory condition of an “ allergic ’’ nature 
or arising in a sensitised subject, and that it should not be 
confused with tuberculous infiltration. R. Freund and 
J. Samuelson‘ have lately reported an example from 
Jerusalem. Their patient was a woman of 25 who fell ill 
with fever (100° F.), cough and pain in the left chest. 
Diminished resonance and diminished breath-sounds 
accompanied -by a few fine crepitations were found in 
areas below the left clavicle and in the middle zone 
posteriorly ; a corresponding shadow was seen in the 
radiogram, triangular in shape, based on the hilum, and 
irregular in density. The fever subsided in a day or two. 
The white-cell count was usually between 9000 and 10,500 
per c.mm., with 11 to 22% of eosinophils. A hard 
painful gland above the left clavicle, and the occurrence 
of a diffuse bronchitis on the 9th day of the illness, com- 
plicated the picture, but since the signs and symptoms 
and the shadow had disappeared within 24 weeks Freund 
and Samuelson concluded they were dealing with a case 
of the kind described by Léffler. The eosinophilia, at 
the end of 19 days, had fallen to 8-5%. The patient had 
previously suffered from bronchitis but not from asthma ; 
her stool contained no parasitic ova. Parkes Weber® 
in this country described a case in a boy of 10, who for a 
long while had been subject to recurring attacks of 
‘‘running from the nose and eyes.’ An opacity was 
found in the right lower lobe, and it disappeared in a 
fortnight. His blood, otherwise normal, showed an 
eosinophilia of 7-13% ; no ova were found in his stool, 
though two years previously he had passed a roundworm. 

It is doubtful, however, whether this association of 
pulmonary infiltration with eosinophilia merits segrega- 
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tion as a labelled syndrome. Its etiology is still obscure 
and probably variable. Its pulmonary features, as 
H. Ramsay and J. G. Seadding® pointed out, differ in no 
way from those of the larger group of transient circum- 
scribed consolidations of the lung, which are not 
uncommon complications of mild upper respiratory 
infections ; these very likely arise through blockage of a 
small bronchus by mucus and infection of the lung beyond 
the plug. The eosinophilia when it occurs needs further 
investigation : is it a response to an inflammation of a 
peculiar kind, or is it a response characteristic of the 
patient, and elicitable by various types of infection ? 
The group as a whole consists of benign conditions, calling 
for no specific treatment, and their chief importance is 
that they should not be miscalled tuberculosis, on 
radiographic evidence. They differ from the tuberculous 
Assmann focus in being accompanied as a rule by 
catarrhal symptoms (cough and mucopurulent sputum), 
and by healing with complete disappearance within a 
few weeks. The Assmann focus on the other hand seldom 
produces catarrhal symptoms and when it does heal at 
all usually takes months todoso. A doubtful infiltration 
therefore should never be regarded as tuberculous after 
a single examination: it should be re-examined radio- 
graphically at intervals of several weeks. 


LAST YEAR’S ENTRANTS 

Tue Medical Register just printed’ shows 2384 new 
names for the calendar year 1940. This increment is 
smaller by 585 than that of the previous year and thus 
the peak entry is now past and for several years there 
will be a much diminished entry of young doctors. 
Those who take a long view, however, will point to the 
large entry of medical students during the academic 
year 1939-40. Of the 2384 new doctors 1323 were 
registered in England, 673 in Scotland, 315 in Ireland, 
while only 57 were added to the Colonial and 16 to the 
Foreign list. During the year 1071 names were removed 
on evidence of death and with a pool of 64,679 the 
annual number of deaths is unlikely again to be below a 
thousand. The 1941 register like its predecessor omits 
the usual section of medical acts and regulations, but 
these can now be obtained as a separate volume.* 


SULPHANILYL-GUANIDINE IN BACILLARY 
DYSENTERY 

Sulphanilyl-guanidine is readily soluble in water but 
is only slightly absorbed from the bowel. We noted 
last year ® its bactericidal action on the coliform organisms 
in the mouse intestine. Clinical trial of its effects on 
the intestinal pathogens in man has now been reported 
from Johns Hopkins Hospital. Marshall and his col- 
leagues *° have shown that, if a maintenance dose of 
0-05 g. per kg. body-weight is given every four hours, 
the amount of the drug found in the blood is fairly low, 
while the concentration in the stool (or in the discharge 
from an ileostomy in one case) is extremely high. They 
have also treated 17 children suffering from bacillary 
dysentery (13 Flexner, 4 Sonne); in 7 dosage was begun 
during the first three days of the illness, and the results 
were uniformly good: fever rapidly disappeared, the 
general condition improved, and the diarrhea ceased 
in 1-3 days. In the other 10 children, to whom the 
drug was not given until later in the disease, the results 
were variable, and most ran a course uninfluenced by 
sulphanilyl-guanidine ; 2 babies with chronic bacillary 
dysentery and an older girl were also not helped by the 
treatment. The drug did not seem to be toxic in these 
cases. The authors cautiously conclude that the results 
seem encouraging enough to warrant further clinical 


trial. In Britain dysentery is usually a mild acute 
6. Quart. J. Med. 1939, 8, 7. 
7. Published for the General Medical Council by Constable and Co. 
91e 
8. Standing orders (1939) of the G.M.C. Same publisher. 7s. 6d. 
9. Lancet, 1940, 2, 628. 
10. Marshall, E. K., Bratton, A. C., Edwards, L. B. and Walker, EB. 
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disease, clinically of short duration, and the results 
reported in this paper are not more striking than we 
should expect from non-specific treatment. In Baltimore 
dysentery is a severe disease, but again it is often brief. 
These observers were unfortunate in testing the drug at 
a time when dysentery was unusually rare, so that they 
were unable to make synchronous control observations. 
They do, however, quote the experience of G. M. Lyon 
in West Virginia who gave sulphanilyl-guanidine to 
alternate patients in a series of 40 children with severe 
dysentery and was impressed with the good results in 
15 of the 20 patients so treated. The usefulness of the 
drug has not yet been proved by clinical trial, but Lyon’s 
short contribution is a striking testimonial to it. 


SYMBIOTIC TUBERCULOSIS 

Amone the many problems confronting tuberculosis 
officers and sanatorium superintendents few are more 
perplexing than the management of the chronic relapsing 
case of phthisis. The patient is ambulant, his general 
condition good, and he has obtained maximum benefit 
from institutional treatment. Apart from occasional 
cough, productive of a trace of positive sputum, he is 
free from symptoms. The extent of his disease has 
placed him beyond the reach of collapse therapy, which 
is consequently powerless to help him and to render him 
non-infectious to his friends and relatives. He is 
returned to his home with the open industrial market as 
his only chance of avoiding a life of idleness, yet his 
attempt to return to work and to compete with his 
healthy fellows is followed in most cases and after a 
brief period by a recrudescence of activity and a recom- 
mendation for a further period of treatment. It is as 
though the tubercle bacillus and the host have reached 
a stalemate which is likely to persist for as long as the 
person’s life remains well regulated. Dr. Temple Clive, 
when touching on this topic in an address to the Tuber- 
culosis Association on March 15, coined the term 
*“‘ parasitic tuberculosis’’ to describe this form of the 
disease, while Day, and more recgntly Hebert, have 
used the word “symbiosis.” The victim of symbiotic 
tuberculosis, while drawing as far as he is able on the 
limited resources of handicraft establishments and the 
like, remains a danger to others and incapable of 
returning with safety to normal industry. Yet the 
work of tuberculosis colonies has demonstrated that 
such an individual can not only be kept alive and free 
from relapse for many years but can also perform a great 
deal of useful and remunerative work during that time. 
This is made possible by moulding the environment to 
the needs of the patient rather than by attempting the 
converse. It is clear that the colony provides for this 
type of case the two essentials of segregation and graded 
employment under ideal conditions without which a 
large part of the good work of the sanatorium is nullified. 
A great many workers in tuberculosis now realise this 
clearly and see in a carefully planned rehabilitation 
scheme an indispensable part of that reconstruction which 
the tuberculosis service is expected to undergo after the 
war. Clive has reminded us that by giving due attention 
to this matter we shall go a long way towards avoiding 
at least one temptation of a mechanical age, that of treat- 
ing the tuberculosis and forgetting to treat the patient. 


Dr. F. A. P. Avettine, professor of psychology in 
London University at King’s College, was not a medical 
man and press notices of his many-sided activities 
overlook the relationship to medicine into which some 
of those activities brought him.- Psychopathology was 
not within his sphere, but he was a keen advocate of the 
teaching of the elements of psychology to medical 
students in the preclinical stage, and as a lecturer on 
pure psychology he was appreciated by those studying 
for the D.P.M. His influence played a substantial part 
in gaining recognition for psychology as one of the 
sciences ancillary to medicine. 
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Control of the Common lab 


THE ENTERIC FEVERS 


Reviewed by Dr. W. M. Scott, a medical officer of the 
Ministry of Health and of the Emergency Public Health 
Laboratory Service 


THE great fall in the prevalence of enteric fever in the 
last fifty years in this country has made it relatively 
unfamiliar to the general practitioner. Even medical 
officers of health may rarely have to deal with a case and 
are often unpractised in the methods of detecting the 
origin of infection and of preventing spread. A recapitu- 
lation of facts familiar enough to our fathers may there- 
fore be useful today. 

The clinical disease, a continued fever with signs of 
toxzemia and more or less severe disturbance of the 
intestinal functions, has two subdivisions, typhoid and 
paratyphoid, with different bacterial causes. Para- 
typhoid is, as a rule, much milder than typhoid, but fatal 
cases occur and its differentiation can rarely be made 
with confidence on clinical grounds alone. 


COURSE AND FATALITY 

The incubation period is usually 10-14 days, but may 
be as short as 5 days or as long as 21. In rare cases it 
may be much longer, but some at least of these should 
probably be regarded as ambulant cases with a relapse 
constituting the first clinical -sign of infection. The 
onset is most often gradual so that the first day of illness 
may be difficult to determine ; some cases of paratyphoid 
begin with an acute gastro-enteritis. There is usually 
frontal headache, loss of appetite, diarrhoea or constipa- 
tion and bronchitis, with increasing fever accompanied 
by little increase in the pulse-rate ; bleeding from the 
nose may be an early symptom. By the end of the first 
week or 10 days the condition is usually characteristic 
with prostration, heavily coated tongue, fever of 103°— 
104° F. with little morning remission; there are often 
increasingly severe bronchitis and abdominal distension ; 
there may be diarrhca with typical ‘‘ pea-soup ”’ stools, 
but constipation or little altered stools are seen in many 
cases. The rose spots appear early in the second week, 
in successive crops, on the trunk but rarely on the face 
or limbs. In the third week the symptoms are at their 
height and convalescence should begin by the end of that 
week with gradual remission of all the symptoms. 
But death may occur from the tenth day onward from 
increasing toxemia. During the third week in typhoid 
fever, hemorrhage from or perforation of intestinal 
ulcers is liable to occur, the former in 5-10% of cases 
and the latter in 3-4%. Hemorrhage is responsible for 
about 10% of the fatal cases and perforation for about 
a quarter to a third, depending on the care and skill with 
which treatment is conducted. By the early detection 
of perforation—the signs of which are apt to be masked 
by the prostration—the vigilant physician proves his 
worth. Other complications are less serious ; such may 
be venous thrombosis, bronchopneumonia, pyelitis, 
parotitis, purulent foci (in bones, joints, or serous 
cavities) and necrosis and rupture of muscles. Relapses 
occur in about 10% of early convalescents and may 
repeat the whole course of a primary attack, though 
usually they are less severe. 

Epidemics vary in their fatality ; in typhoid fever 
rates of 10-20% are common, but much higher rates have 
been recorded. In paratyphoid, “especially that due to 
Bacterium paratyphosum B, the fatality is difficult to 
estimate, as mild cases escape notice, but among frank 
cases clinically resembling typhoid it should not exceed 
5% and may be much lower. 


INCIDENCE 

The annual mortality per million living in England 
and Wales illustrates the great fall in incidence. In the 
period 1871-75 this figure averaged 371; in 1914 it was 
47, in 1936 it was 6. The table gives the total figures for 
the last ten years; it rather suggests that there is an 
unextinguished residuum due to causes resistant to 
existing preventive measures. 

No distinction has hitherto been made between typhoid 
and paratyphoid in the statistics of notified cases of 
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ennai pum in . England and Wales, hens they have 
been so distinguished in Scotland for the past ten years, 
and only an approximate estimate can be given of their 
relative numbers. Ten years ago cases of paratyphoid 
fever made up 20-30% of the total notifications: in 
1937 they made up 46%, in 1938, 40%, and in 1940 about 
70%. Some of this recent increase in the proportion of 
paratyphoid is no doubt due to the more common use of 


NOTIFIED CASES OF ENTERIC FEVER* AND DEATHS IN ENGLAND 
AND WALES 
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* Enteric fever includes typhoid and paratyphoid fevers. 


the laboratory in diagnosis ; some is purely fortuitous, 
depending on the occurrence of large outbreaks of para- 
typhoid in these particular years as contrasted with 
years in which the incidence was more “‘ normal ” ; some 
may represent a real increase due to more extensive 
spread from the increasing use of bulk supplies of milk, 
cream and bakery products, and the greater use by the 
public of food consumed without further cooking. It is 
highly probable, however, that a far larger proportion of 
cases of paratyphoid fever than of typhoid have escaped, 
and still escape, notification; they may either be too 
mild to require medical attention at all or be quite 
anomalous clinically and be wrongly Guanine 
influenza, feverish cold, bronchopneumonia, rheumatism 
or—particularly—appendicitis. 

No age is immune, but the gréatest susceptibility 
appears to be between 15 and 25. In children enterio 
fever is often mild and atypical while in elderly persons 
it is severe and the fatality is high. Second attacks are 
rare, but an attack of typhoid does not protect against 
paratyphoid or vice versa. The sexes are equally 
susceptible; the greater incidence in females and 
children displayed in particular epidemics may be due to 
particular vehicles of infection (for example milk, 
which they consume more readily than adult males do). 

The seasonal incidence is —T autumnal; many 
explanations have been put forw: for this and most 
of the natural phenomena of autumn—the rise in level 
of the ground water after the summer fall, the flooding 
of rivers washing stagnant sewage into wells and springs, 
and the increase in numbers of fecal-feeding flies—have 
been incriminated with more or less ingenious argument 
in support ; but local epidemics may occur at any season 
of the year. 

DIAGNOSIS 


Isolation of the infecting bacterium.—A typical case of 
enteric fever can diagnosed without difficulty on 
clinical grounds alone at any time after ite first week. 
But, pend omy in epidemics, it is only too common for such 

e missed until a fatal issue from intestinal 
perforation or hemorrhage or the occurrence of other 
cases, few or many, in association arouses suspicion. 
Any fever lasting for more than three days with no 
explanation demands the help of the laboratory to exclude or 
confirm an enteric infection. It is here that the general 
practitioner can most usefully exercise his function as a 
protector of the public health. 

Early diagnosis is the first weapon, and perhaps the 
most important, in preventing spread of enteric and it 
cannot be stated too emphatically that the bacteriological 
laboratory can make this diagnosis certain at the onset 
of symptoms. There is no excuse for leaving any case 
undetected, however anomalous its clinical appearance, 
provided laboratory help is at hand. M.O.H.s should 
ensure that such laboratory help is freely at the disposal 
of practitioners and that it is adequate in skill and 
promptitude. 

Culture and identification of the specific bacteria in the 
blood or excreta are practicable in the earliest stage of 
the disease ; indeed, they are most successful at the onset 
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and more difficult later, and are the first laboratory tests 
to be applied. Culture in the late stages and in con- 
valescence, when blood and excreta may both be nega- 
tive, can sometimes be made from the bone-marrow 
(sternal puncture). Of importance later, though less 
absolute in diagnostic accuracy, is the Widal test which 
depends on the development of specific agglutinin in the 
blood of the infected person. Positive agglutination 
tests may be obtained towards the end of the first week 
of illness but are rare and weak before that. The 
distinction between typhoid and paratyphoid fever is 
easy by blood-culture early in the disease, whereas it 
may be difficult and sometimes impossible to make the 
differentiation at a later stage when diagnosis is attempted 
by means of agglutination tests alone. 


Blood for culture should be drawn from a vein as soon as 
the suspicion of enteric arises. A convenient instrument for 
the purpose is the Behring Venule, but an ordinary 10 c.cm. all- 
glass syringe (dry, sterile) or a hypodermic needle (S.W.G. 19) 
attached to a piece of clean, dry, sterile rubber tubing may 
be used. Whichever is employed, an anti-coagulant (citrate 
or Liquoid or sterile ox-bile) should preferably be present in 
the receptacle. Ordinary clotted blood, though a little more 
troublesome to manipulate in the laboratory, is probably at 
least equally good for culture purposes, and provides, in 
addition, serum which may be useful—even when it gives 
negative agglutination tests, as it may in the early stages of 
the disease—for comparison with later tests. McCartney 
bottles (with a rubber diaphragm under a perforated cap) are 
convenient receptacles when syringes are used. Plain screw- 
cap bottles can be used for receiving blood from rubber 
tubing. Fecal specimens should be from stools freshly 
voided into a clean receptacle which has been scalded out 
with boiling water, about half a small teaspoonful being 
transferred to a sterile screw-cap bottle. If delay of more 
than 18 hours is likely before the specimen can reach the 
laboratory the bottle should contain 5-10 c.cm. of sterile 
glycerin-saline (30% of neutral glycerin in 0-6% saline). 
Should a fresh specimen of feces not be available at the time 
of visit to the patient a rectal swab may be taken instead, 
an ordinary throat swab being used for the purpose. Urine 
specimens voided into a sterile receptacle should be trans- 
ferred in samples of 2—4 oz. to sterile bottles for transmission. 
For agglutination tests 5 c.cm. of blood is required ; it should 
be taken with a dry syringe or needle into a dry sterile tube, 
as for a Wassermann specimen. 


The laboratory will as a rule be able to report successful 
isolation and identification of the specific bacteria from 
the blood in 48 hours from receipt of the specimen, but a 
negative report, involving as it does more prolonged 
culture, may be delayed for a week. Feces and urine 
specimens can be reported on within 48 hours, this being 
a general'maximum for both positives and negatives. 

Clinical cases of paratyphoid fever will include infec- 
tions not only with the Bact. paratyphosum B, but with 
other salmonellas—Bact. paratyphosum A and C (both 
rare in this country), Bact. typhi murium (aertrycke), 
Salmonella thompsoni, S. enteritidis, and others.. These 
may or may not have begun their illness with an acute 
attack of gastro-enteritis of food-poisoning type. It may 
be noted that an attack of nausea and vomiting with or 
without diarrhwa is a not uncommon event, preceding 
the onset of clinical enteric fever by 1 to 3 weeks and 
probably signalling the ingestion some hours previously 
of the actual infected material (sewage-polluted water or 
infected milk or food). This occurs not only in para- 
typhoid but also, though perhaps less commonly, in 
typhoid fever, especially when conveyed by sewage- 
polluted water. 

Widal test.—The agglutinins which may develop in 
persons infected by the typhoid or paratyphoid bacilli (or 
in subjects of typhoid-paratyphoid vaccination, are 
threefold, corresponding to the triple nature of the 
bacterial antigens. The “ flagellar’ or ‘‘ H ” agglutinin, 
which is a response on the part of the infected (or 
inoculated) person to the antigenic action of the bacterial 
flagella, reveals itself in the test-tube as a loose floccula- 
tion, developing rapidly (end-point within 2 hours), 


easily shaken up, often appearing up to high dilutions of 
the serum, but absent, feeble or delayed in an appreciable 
proportion of cases, the proportion varying in different 
outbreaks of typhoid fever ; in paratyphoid fever, on the 
is almost invariably abundant. 
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** somatic ’’ or ‘‘ O ’’ agglutinin which is a response to the 
antigenic action of the bodies alone of the bacteria, 
reveals itself in the test-tube as a granular clumping, 
developing slowly (end-point at 50° C within 24 hours), 
not readily broken up by shaking and reaching on the 
average less high titres in the serum. It is rarely absent. 
in typhoid fever and often precedes the H-agglutinin 
though it may not be demonstrable till the third week of 
the illness or later. Titres of 1 : 30 for H agglutinin and 
1:50 to 1: 100 for O agglutinin in a macroscopic test 
with “‘ standard ”’ suspensions would be strong presump- 
tive evidence of the existence of a typhoid infection, 
provided the patient had never before had an attack or 
received T.A.B. vaccine. 

It is in cases with a history of either of these that 
difficulty arises in the interpretation of an agglutination 
test. Repetition of the test with evidence of a progres- 
sive rise in titre in the course of the illness will strengthen 
the presumption of an existing typhoid infection, but 
even this may not be infallible since.other infections may 
in such persons act as a non-specific stimulus and increase 
the production of the old typhoid agglutinin. Little 
reliance can be placed on differing titres or irregularity in 
the rise of caaihdiinine for the typhoid bacillus as com- 
pared with paratyphoid A, B or C in such persons as an 
aid to diagnosis between typhoid and paratyphoid fever. 

Demonstration of the Vi antibody (by an agglutinatioa 
test on typhoid cultures containing the Vi antigen, as 
described by Felix) is often possible early in the disease 
and is ‘conclusive proof of quite recent or existing 
typhoid infection even when detectable only in very 
small amounts. The reaction is also given by chronic 
typhoid “‘ carriers,’ urinary, fecal or “ closed,” and by 
the rare cases of paratyphoid fever of the C type. 


DETECTION OF SOURCE AND PREVENTION OF SPREAD 


The measures chiefly responsible for the great diminu- 
tion in prevalence of enteric fever are the water-carriage 
system of sewage disposal and the exclusion of human 
excretal pollution from water-supplies, milk, shellfish 
and other foods liable to be ingested without cooking or 
further cooking. The chlorination of drinking water, 
now of general application in piped supplies, the 
pasteurisation of milk, the reduction in numbers of insect 
vectors, especially the house-fly, the exclusion by law 
of carriers of infection from the preparation or handling 
of food or drink, and the recognition among the general 
population of the risks attached to lack of personal 
cleanliness are all additional important factors. In spite 
of these, both sporadic cases and large epidemics still 
occur. Epidemics usually owe their origin to some 
failure in the measures of protection, so that bulk 
supplies of water, milk or food become specifically 
infected ; sporadic cases arise chiefly from casual contact 
—direct or via food or drink—with the many thousands 
of chronic carriers still existing in the country as a 
legacy from previous endemic and epidemic prevalence 
of the disease. The sporadic case which escapes early 
recognition is perhaps the most important source of 
outbreaks nowadays and is the most likely agent to 
break through the complex armour created by modern 
sanitation. And the sporadic case is itself a warning that 
previous preventive measures have in some way failed. 

One of the chief functions of the M.O.H. is to trace and 
stop sources of infection producing illness in his own or 
other districts ; and in no infection is it more necessary 
or more easy to do so than in enteric fever. In every 
case of enteric fever it should be possible by careful 
search to discover a reasonably probable source and to 
close it. But the ease of discovery is in proportion to 
the amount of systematic field inquiry performed on 
similar cases in a particular district in previous months 
and years. The following steps, which should be taken 
by the M.O.H. on the occurrence of a case, represent a 
mere outline of such a field inquiry. 


Immediately a case is notified, the M.O.H. should advise 
all practitioners in his district of its existence and ask them to 
take specimens (blood, urine and feces) for culture tests from 
any patient with fever or other suggestive symptoms in their 
practices. He or one of his medical staff should visit the 
household and take similar specimens from all persons with 
any suspicious clinical history who have lived there during at 
least the preceding 14 days. A primary missed case, or other 
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mild or atypical cases of an origin similar to the one in question, 
may in this way be found. 

He should make full and careful inquiry from the patient, 
if not too ill, and from the other members of the household as 
to water, milk and food, especially food purchased and con- 
sumed by the patient without further cooking, such as bread, 
cakes and pastries, ice-cream, soft drinks, salads, watercress, 
beetroot, shellfish, cooked meat or ham, cheese and fruit. 
The inquiries should be directed in particular to the period 
from 7 to 14 days before the onset ofsymptoms. The answers 
should be recorded in tabular form (column headings for 
each of these substances with entries as to date and place of 
purchase and consumption). Special records should be made 
of food and drink consumed outside the home. A history 
of diarrhoea, with or without vomiting, 10-14 days before the 
onset of enteric symptoms is significant and may give the clue 
to the article of food or drink to be suspected. Similar 
entries should be made for as many as possible of the other 
members of the household. In this way it may be possible 
to narrow down the further field of inquiry to a very few 
articles, if all the others have been consumed with impunity 
by a considerable number of other persons. It will not always 
be right, however, to exonerate water or milk on the ground 
of apparent safe consumption by others: intermittent 
slight contamination of such articles may go on for long periods 
with only an occasional case of enteric fever among the 
consumers. 

Contact with a previous case or suspected case should, 
of course, always be inquired into and all other members of 
the household should be asked about their previous illnesses ; 
a history of typhoid or paratyphoid, however remote, is 
always of possible significance, since 2-4% of patients who 
recover from these diseases continue to excrete the specific 
bacteria for periods of years, or for their lifetime. History 
of gall-bladder symptoms among household contacts is also 
suspicious. Unless it can be shown that another source of the 
infection investigated is practically certain, it will be wise to 
have the blood of such suspicious contacts examined for Vi 
and other agglutinins, and, if positive, to have cultures made 
from their excreta on at least 3 occasions. 

These inquiries may be successful in detecting the 
source of infection of a solitary case of typhoid or para- 
typhoid infection or they may leave in doubt two or more 
possibilities. The data obtained should be carefully 
filed for consultation when next a case of these diseases 
occurs and is similarly investigated. Any coincidence in 
the 2 cases will obviously arouse suspicion and demand the 
closest inquiry—for example, articles of food from the 
same source, a casual meal shared, a particular milk 
supply, a particular cook concerned. When several 
cases occur about the same time detection becomes at 
once easier, since detailed inquiry on the lines indicated 
will quickly narrow the field to a small number of 
common factors, each of which can then be intensively 
studied with the help of the laboratory. A new and 
valuable laboratory aid to epidemiological investigation 
of cases of typhoid fever (but not of paratyphoid) is the 
identification of ‘‘ types ’’ of typhoid bacilli on the basis 
of sensitiveness to type bacteriophages. The number 
of such established ‘* phage-types’”’ is already great 
enough to signify a probable common origin in cases 
where type-character of strains from different cases 
coincides (Craigie and Yen, 1938). 

WATER, MILK AND FOOD 

Water as a common factor should never be lightly 
dismissed, because, in spite of all precautions, a supply 
which has been satisfactory for many years may have 
been polluted. Moreover it has often happened that 
pollution of a large supply has been followed not by a 
widespread outbreak but by a few scattered cases among 
the many hundreds of consumers. Suspicion should 
always arise if building operations have been proceeding 
on a gathering ground, or if extensions, repairs or other 
alterations have been going on in water-works. The 
recent history of actual distribution of water to the house 
or houses concerned should be inquired into—for 
example, any temporary suspension of main supply for 
repairs or additions to mains or service pipes should be 
suspect, particularly if drains and sewers in close 
proximity are known to have been defective. The 
M.O.H. is finally responsible for the purity of the water 
supplies in his district ; he should maintain close rela- 
tions with the water engineer and be ready with warnings 
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and advice when any alterations in the routine 
mechanism of supply are contemplated. The necessity 
for regular laboratory examination of piped supplies has 
been emphasised in recent circulars and memoranda 
from the Ministry of Health, and the Ministry’s Report 
No. 71 on the bacteriological examination of water 
supplies should be consulted in the interpretation of 
laboratory reports. In face of an outbreak in which 
water is suspected as the vehicle, steps should be taken 
at once to ensure adequate chlorination of the supply ; 
until this has been done, consumers must be warned to 
use only boiled water for drinking, tooth cleansing, 
personal ablutions and dish washing. 

Milk may be specifically infected in a variety of ways: 
(a) perhaps most commonly, by the use of infected water 
for cooling the milk (leakage in cooler) or for washing or 
cooling milk utensils ; (b) by a chronic carrier or case in 
the ambulant or incubation stage during milking, 
bottling or otherwise handling milk or its containers with 
contaminated hands ; (c) perhaps in rare instances (and 
not completely pees by specific infection of the cow’s 
udder and subsequent excretion of infected milk. 
Efficient pasteurisation will prevent (c) but will be 
frustrated if carelessness'in (a) and (b) produces post- 
pasteurisation infection. Outbreaks conveyed by milk 
have been as common as those by water in the past 40 
years, though many of them have been primarily due to 
infected water gaining access to the milk. When milk 
is suspected, the M.O.H. has power under the Milk and 
Dairies Order 1926 and 1938 to stop its sale. Pending 
proper pasteurisation of the supply consumers must be 
warned that boiling is necessary. 

Food.—For many years outbreaks of both typhoid and 
paratyphoid have been regularly traced to food purchased 
and consumed without further cooking, such as bread, 
cakes (particularly those with cream fillings), cheese, 
cooked beef and ham. In a fair number of instances 
the presumption that a particular food manufacturer or 
retailer was concerned—since the consumption of food 
from one particular source was the only factor common 
to all the cases—has been strengthened by the discovery, 
among shop or factory personnel, of excreters of the 
specific gome usually Bact. paratyphosum B. Excep- 
tionally, true chronic carriers have been so found but 
much more often the infective condition of members of 
the staff has been temporary, due to an actual attack of 
the disease of sufficient mildness to allow the subject to 
continue at work ; indeed, in some of these no symptoms 
at all have accompanied temporary profuse excretion of 
the specific bacteria in feeces or urine. It is not always, 
or even often, possible to say, after due consideration of 
the clinical history, whether such ambulant or clinically 
undetectable infections in a shop have been the primary 
source which caused the cusbresk or whether the patients 
have been victims of the epidemic itself. Not uncom- 
monly the balance of evidence has suggested that some 
undiscovered source of infection has been first operative, 
producing a case or cases of the disease among the shop 
personnel, and that the continuation and main height 
of the epidemic have been due to the contamination of 
food by these cases during incubation and the early 
stages of illness. 

The conclusion is that the chief cause of food-spread of 
paratyphoid fever is the ambulant case or symptomless 
excreter and this conclusion is in harmony with the 
preponderance of paratyphoid in epidemics spread in this 
fashion, since ambulant cases of typhoid are relatively 
rare whereas in paratyphoid they are very common. It 
is usual, when suspected shop personnel are investigated 
bacteriologically, to find a fair proportion infected, and 
scattering infection, without any clinical evidence of 
disease and with only a vaguely suspicious clinical 
history during the relevant preceding period. The 
existence of many similar persons among the consumers 
of the infected food outside the shop can be safely 
presumed and has, in fact, been proved in the few 
instances where extensive bacteriological investigation 
has been possible. 

The detection, and suspension from food handling, of 
one or more infected persons at the first survey of a 
suspected staff can never give assurance that danger has 
been overcome. Members of the staff who show no 
clinical signs of the disease, and give negative bacterio- 
logical findings on first examination, may be suffering 
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from clinically inapparent infection associated with inter- 
mittent excretion or may be incubating the disease. All 
members of such a staff should be kept under careful 
clinical and bacteriological observation for at least 4 
weeks after the occurrence of the primary cases. Great 
care should also be taken to ensure that all members of 
the staff are accounted for at the preliminary survey and 
that an employee who is at this time absent with a 
supposedly trivial illness does not subsequently return 
to work without a thorough examination. The effective 
control of such an outbreak makes great demands on the 
M.O.H. and his staff and on the staff of the laboratory, 
and it is only by close collaboration between them at 
every stage that success can be achieved. 

The legal authority in England and Wales to which 
the M.O.H. can appeal in his search for infected persons 
employed in the preparation or handling of food or drink 
is contained in the Public Health (Infectious Diseases) 
Regulations, 1927 (S.R. and O. 1927, No. 1004); in part 
III of the first schedule it is laid down that, if a M.O.H. 
has grounds for suspecting that any person in his district 
so employed may be a carrier of enteric fever (or dysen- 
tery), he shall report to the local authority. The local 
authority may then require a medical examination of the 
suspected person. If from the result of such examina- 
tion or from other evidence the suspected person is found 
to be a carrier, the M.O.H. must report to the local 
authority who may give notice to the responsible manager 
of the business in which the carrier is employed and to 
the carrier himself with a view to preventing for a 
specified time the employment of that person in any 
trade or business concerned with the preparation or 
handling of food or drink for human consumption. In 
practice, of course, the operation of such legal machinery 
will rarely be required. Under section 13 of the Food 
and Drugs Act, 1938, persons employed in a room used 
for the sale, or the preparation for sale, of food intended 
for human consumption other than milk (dealt with in 
the Milk and Dairies Orders, 1926 and 1938), are required 
to observe due cleanliness as regards themselves, the 
room and all articles in it. Except where the only food 
sold or stored in the room is in containers so that all risk 
of contamination is excluded, it is further required that 
suitable washing basins with a sufficient supply of soap, 
clean towels and clean water, both hot and cold, shall be 
provided for the use of persons employed in the room. 
In Scotland, under article 13 of the Public Health 
Infectious Diseases Regulations (Scotland), 1932, the 
local authority has the power to deal with any person 
adjudged to be a carrier of an infectious disease as 
though this person actually suffered from the infection ; 
he may be notified to the M.O.H. and isolated in hospital 
or otherwise so as to prevent spread to the community. 
A carrier must be certified as such by a M.O.H. and one 
other registered practitioner, the certificate being 
renewable every three months, with due regard to 
revision and right of appeal. 

The M.O.H. should, through his officers, ensure by 
constant supervision and admonition that the facilities 
for proper cleanliness provided to comply with the Food 
and Drugs Act are adequately used. He will do well to 
warn employees that they are particularly liable to 
convey infection to food during an attack of diarrhoea, 
that they should use particular care in hand-washing in 
such circumstances, and that, if the attack is severe or 
associated with symptoms of general illness, they should 
inform their employer, who should suspend them from 
work, and, in consultation with the M.O.H. or their 
medical attendant, should have specimens of their 
excreta examined bacteriologically and reported negative 
before allowing them to resume. Some such notice as 
the following might with advantage be posted in the 
kitchen of every restaurant and ‘in the lavatory of every 
vendor of provisions and cooked meats : 

Employees whose duties involve the handling of food before 
or during its sale are warned that they are liable to convey 
infectious disease to consumers, should they neglect careful 
washing of hands after a movement of the bowels or after 
passing water. The danger is particularly great if they 
are suffering from an attack of diarrhmwa, and for some time 
after it. If such an attack of diarrhea is severe and is 
associated with a feeling of illness, they should inform their 
employer who should suspend them from any work involving 
the handling of food, and, in consultation with the medical 
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officer of health or their medical attendant, should have 
specimens of their excreta examined by a public-health 
laboratory. They should not return to the handling of food 
until these specimens have been reported as negative. 

Regular bacteriological testing of the excreta of 
commercial food handlers to detect and exclude infective 
persons has been proposed and even carried out in the 
United States, but the results have been negligible and 
the practice has been generally abandoned. On the 
other hand, an examination of waterworks personnel. 
especially those who are employed in the cleaning of 
filter beds and reservoirs, to exclude chronic enteric 
carriers has become common practice. Vaccination of 
food handlers against enteric has been proposed but 
could not be expected to diminish the possibilities of 
their becoming temporarily infective. 


THE CHRONIC CARRIER 


The carrier is the most important factor in the continued 
existence of typhoid or paratyphoid fever as an endemic 
disease, and is, in addition, a common source of large 
outbreaks (see Browning et al. 1933). Chronic carriers 
are defined as people who, as the result of infection with 
the typhoid or paratyphoid bacillus, with or without 
accompanying illness, continue to excrete these bacilli 
in their feeces or urine or both. They are distinguished 
from temporary carriers by a more or less arbitrary 
time limit of a year from the date of infection or from the 
first known excretion. Temporary carriers may be 
either passive (excreting bacilli which have multiplied 
in the contents of the intestines without producing 
disease ; common in paratyphoid), or active (suffering or 
convalescing from an attack of the disease). Many 
chronic carriers, perhaps most, continue as such for the 
rest of their lives. Rare cases of chronic infection of 
bones or serous cavities without alimentary or urinary 
excretion of the specific bacilli also occur ; the purulent 
exudate in such lesions may be infective when discharged. 
The numbers of bacteria which chronic carriers excrete 
are very variable. Excretion in the feces, for reasons 
which are obscure, is often intermittent, and may vary 
from complete absence of bacteria for weeks or months, 
as far as careful search can determine, to pure and 
abundant daily culture. Excretion in the urine is almost 
always continuous, and often profuse. Opportunities of 
conveying infection make some carriers more dangerous 
than others, but there are instances of carriers of long 
date to whom no case of infection can be traced in spite 
of obvious opportunity. 

The search for a carrier among suspected contacts may 
be long and arduous. When the number of suspects is 
small, cultures of urine and feces should be made from 
all on at least three occasions separated by a week. 
When the number is large a preliminary selection by 
agglutination tests is imposed. These tests may be 
threefold : against the H, the O and the Vi antigens. 
Of these, the first is almost useless in people who have 
had T.A.B. vaccination or an authenticated attack of the 
disease, but may furnish useful indications in those who 
have not. O agglutination can arouse suspicion of the 
carrier state even in vaccinated persons, provided the 
vaccination is not of more recent date than about 2 
months. A positive Vi agglutination test a al 


suggests that the person is a chronic carrier ; it may. of 


course, be positive during an attack of the disease but 
only remains so for a short time after recovery. On the 
other hand, vaccination with the vaccines hitherto in use 
does not produce Vi agglutinin. A “ Vi-positive ”’ there- 
fore demands prolonged cultural examination with all 
the available adjuvants, (including at least two examina- 
tions of duodenal juice containing bile) before freedom 
from infection is reported. The possibility that such 
people may have a closed focus of infection should be 
remembered. Negative reactions to the Vi test, on the 
other hand, can be dismissed with almost complete 
safety in a preliminary survey, since not more than 5°, 
of true chronic carriers will give a negative Vi reaction 
(but see Horgan and Drysdale 1940). Hitherto the Vi 
test has been applicable only to typhoid and not to 
paratyphoid carriers. Rare instances have been recorded 
of people excreting typhoid bacilli for weeks or months 
without symptoms but finally developing a typical attack 
of typhoid fever. The pathology of such ‘‘ precocious ”’ 
carriers is obscure. 
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In collecting specimens of excreta for culture it is often best 
to get the subjects to spend a night in a hospital ward so that 
there is no risk of substitution or other falsification. In the 
home, or even in hospital, it is advisable to use for stool 
specimens, instead of the ordinary chamber pot or bed pan 
for defecation, waxed cardboard containers which can be 
destroyed after use. 


The control of chronic carriers, apart from those 
employed in the commercial handling of food (who can 
be dealt with as described above) is not simple. Segrega- 
tion, except in institutional cases, is impossible and 
treatment difficult. The sense of contamination and 
the restrictions imposed. have led in not a few cases to 
mental breakdown, and this risk should be remembered 
in dealing withthem. For fecal carriers cholecystectomy 
offers good prospect of cure (and of relief of the symptoms 
of cholecystitis which are often present) but the operation 
mortality is not negligible and its dangers must be 
carefully explained to the prospective subject. Pending 
the discovery of easier methods of successful treatment, 
education of the carrier in personal hygiene so as to 
prevent spread of infection to others is the most important 
control measure. A local authority may be justified in 
pensioning off, on conditions, carriers in dangerous 
occupations such as cooks. 


THE PATIENT 


The enteric patient requires the most careful handling 
to prevent his being a danger to others. Stools, urine 
and sputum and their containers, soiled clothing and 
bedding, table utensils, crockery and remains of food 
must all be properly disinfected with as little delay as 
possible. Access of flies to the patient and his excreta 
must be prevented. Treatment in an isolation hospital 
will almost always be necessary. Particular care must 
be taken to prevent infectious material gaining access to 
drains and sewers or to laundries and kitchens. The 
discharge of the convalescent from hospital should be 
conditional on negative results of adequate bacterio- 
logical examination of his excreta: the feecal specimens 
should be taken after administration of a cholagogue— 
e.g., Magnesium sulphate. 


PREVENTION 


Personal hygiene.—A high standard of personal 
cleanliness in the general population is one of the most 
effective barriers to the spread of intestinal infections. 
Education in the hygiene of the toilet should begin with 
the quite young child so that hand-washing after 
defecation or urination becomes an automatic habit. 
Much is yet to be done in the proper provision of facilities 
for this in association with the water-closet. A tap with 
soap and water should be as much a closet fixture as a 
supply of toilet paper and their provision should be 
insisted on in house repair and new construction. Hand- 
washing by the cook before preparing food and by all 
persons before eating it should be an equally rigid 
custom. 

-Immunisation.—Vaccine prophylaxis is a valuable 
second line of defence against enteric fever; though 
there is evidence that the protection conferred by it is 
merely relative, and that while it reduces the risk from 
casual contact it may be quite ineffective when the dose 
of infection is abnormally heavy as shown by the high 
percentage of cases among those exposed (Hawn et al., 
1919). The réle of active and passive immunisation in 
the control of enteric infection and the effects of vaccina- 
tion in lessening or increasing the severity of the disease 
‘* provocation typhoid ”’) have been fully dealt with by 
lopley (1938). 

The vaccine commonly used consists of a mixture of 
suspensions in saline of the typhoid bacillus and the 
varatyphoid bacilli of types A and B, killed by heat and 
ot ‘* detoxicated ’’ ; it is administered by subcutaneous 
njection in appropriate amounts on at least two occa- 
ions separated by at least a week and preferably longer. 
\ single dose annually thereafter, or once in 2 years, will 
naintain a high level of protection. There are no 
ontra-indications, except that it is inadvisable to give 
he injection during pyrexia from any cause; with due 
egard to dosage it may properly be given to people of 
ny age from 1 year onwards. General reactions 


CONTROL OF THE COMMON FEVERS 


[MARCH 22,1941 393 


(languor and malaise for 12-24 hours with slight rise of 
temperature) and local reactions (swelling, erythema, 
pain and muscular stiffness) occur in a variable propor- 
tion of subjects but are rarely so serious as to interfere 
with ordinary activity. It would be premature to 
discuss modern developments in enteric vaccination, 
such as the addition of paratyphoid C (‘‘ T.A.B.C. 
vaccine ’’), modifications in methods of preparation and 
killing of the bacteria, or the use of more potent fractions 
of bacterial extracts. 

In normal times in this country the risk of contracting 
enteric fever is so small that vaccine prophylaxis is 
generally looked on as a superfluous precaution. On the 
other hand, the staff of fever hospitals, members of the 
armed forces and people going to countries with a high 
endemic prevalence of enteric fever are categories 
normally requiring and receiving it.. In time of war, of 
course, the risk of getting enteric fever may become 
much greater and mass immunisation in small or large 
areas of the country may become imperative. 

The question remains whether prophylactic vaccina- 
tion has any part to play in the control of an actual 
outbreak of the disease. If the vehicle of infection— 
water, milk or food—has been found and stopped, it 
seems clear that vaccination would be too late to- 
protect those in the incubation stage and unnecessary for 
those who have escaped infection. Household contacts 
of known cases will be in the same position, with a few 
exceptions. Contacts of people who are still in the 
incubation stage obviously cannot be known beforehand 
and will ordinarily form so small a proportion of the total 
population in the affected district that mass immunisa- 
tion of that population, so as to include them, would 
rarely be justified. An outbreak continuing without 
discoverable source is not likely to arise in this country ; 
it would, however, be equivalent to a state of high 
endemic incidence of enteric fever and might similarly 
require mass immunisation as a protection pending the 
removal of the sanitary defects responsible. Examples 
of communities in which such prolonged high incidence 
of enteric fever may occur are mental hospitals, inden- 
tured labour camps and coolie lines. In these mass 
immunisation has been highly successful in reducing both 
incidence and total mortality. 

Vaccination by the alimentary route—very large doses 
of dead culture being swallowed in the form of pills—has 
not been proved to give protection comparable to that 
obtained by subcutaneous injection and should never be 
substituted if the latter is at all practicable. 4 

Passive immunisation, with antityphoid serum from 
horses, which contains Vi and O antibodies in high 
concentration, is theoretically possible. It would be the 
method of choice for the protection of people who are 
known to have been exposed to infection and are still 
within the incubation period. The brief protection it 
might bring against an uncertain chance of contracting 
typhoid fever would have to be weighed against the 
known discomforts of serum sickness. The degree of 
probability that a heavy infection may have occurred 
should decide for or against. 
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A circular issued by the Home Office and signed by Sir 
Alexander Maxwell, permanent under-secretary, states that, 
provisional figures for the first four months of 1940 show that 
there is an increase by more than half of young people under 
17 found guilty of indictable offences as compared with the 
same period in 1939. This has thrown a severe strain on 
accommodation in remand homes, and the Home Office urges 
each authority at once to increase its pre-war accommodation 
by half. Speed is essential and unless neighbouring authori- 
ties can agree on immediate joint action each should make 
separate provision for the present and leave any combined 
scheme for the future. 
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Special Articles 


NEUROSIS 
AS VIEWED BY A REGIMENTAL MEDICAL 
OFFICER 
By A. D. Lerten, M.B., B.Sc. Manc. 


LIEUTENANT, R.A.M.C, 


For five months, until its disbandment, I was regi- 
mental medical officer to a large driver-training centre 
of the R.A.S.C., where there was an intake of about 
100 conscripts every month, 400 volunteers every two 
months and a permanent staff of nearly 600 men and 
members of the A.T.S. The men received eight weeks’ 
training before being drafted to operational units and 
were under continuous medical observation during this 
period. In my first month it became obvious that 
psychiatric problems were going to form the bulk of the 
major cases, as distinct from the ‘‘ sore-throat, boils and 
bunion ”’ class, and I decided to take as full a psycho- 
logical case-history as possible from any patient suspected 
of psychiatric illness. 

Four months elapsed before ,the last recruit left the 
centre, and during this period 58 cases were studied ; 
7 (16%) occurred among 442 men of the permanent 
staff, 15 (2%) among 752 men of the returned B.E.F. 
who became attached to the centre, and 36 (2 2%) during 
the first eight weeks’ training of 1620 recruits. The 
cases fell into four main groups : fatigue and exhaustion ; 
anxiety and psychosomatic disorders; hysteria with 





conversion or anxiety; and mental deficiency (see 
table). 
INCIDENCE OF NEUROSIS 
“a Anxiety and psycho- 
as somatic disorders 2 
oo ‘ ala — 
- Total 35 >a! os = sé = Mental 
" | a | 3s} 83/88) 88 2 = defect 
se #5 3 56 cE 
mo 42,8 8 | & 4 es 
a - e| wae 
Recruits 1620 3 ) 19 5 4 
Permanent 442 l 1 1 2 - 2 
B.E.F. ++ | 752 5 3 ) 2 


FATIGUE AND EXHAUSTION 


Of 6 cases of exhaustion 5 were among the returned 
B.E.F. and 1 in an elderly sergeant of the permanent 
staff. These men responded to treatment easily and all 
returned to duty within seven days. 'The men from the 
B.E.F. showed the common signs of tremors, sleepless- 
ness, a rapid pulse and a feeling of physical exhaustion ; 
2 had been on a torpedoed troopship and still had horrible 
dreams of the sinking ship. Phenobarbitone (gr. 1) at 
night, bed. and warmth produced considerable alleviation 
of symptoms in twenty-four hours. The sergeant had 
been working hard on transport organisation for five 
months without leave; he had tremors of the closed 
eyelids and outstretched hands, inability to concentrate 
and sleeplessness ; seven days’ sick leave resulted in his 
return ‘“‘ a new man,” as he said. These patients were 
the simplest group to diagnose and treat; in no other 
group was anything like the same success achieved. 


ANXIETY AND PSYCHOSOMATIC DISORDERS 

There is a definite progression from simple fatigue to 
fully fledged anxiety neurosis or effort syndrome and 
sliagnosis may be difficult. Effort syndrome, a group of 
stress dyspepsias, and 2 cases of emotional diarrhea 
are included in the psychosomatic group. The danger of 
mistaking for organic disease a psychosomatic disorder 
is serious, but in the field it is impossible to investigate 
radiologically every case of abdominal pain or to examine 
the stools of every case of diarrhoea. Wherever possible 
the laboratory was used fully, especially in cases of effort 
syndrome, because it is easy to miss early tuberculosis 
in such patients. That 6 cases of very early tuberculosis 
were detected at the centre during the four months 
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suggests, perhaps, that as careful a differential diagnosis 
was made as possible. 

Treatment and prognosis in this group were difficult. 
Should a man be kept on training, sent to hospital or 
put before a board? The large number of men in the 
war of 1914-18 who suffered from psychosomatic 
disturbance (44,000 cases of effort syndrome alone were 
drawing pensions in 1921) shows how .much waste in 
men and money arose from this cause. If similar waste 
is to be avoided this time it is imperative to develop a 
system that will keep as much of this unstable material 
as possible out of the Army, and will facilitate easy and 
rapid discharge. Apart from the stress dyspepsias these 
men will clearly never make soldiers or be anything other 
than a gross liability to combatant and medical services. 

Anxiety neurosis.—The prognosis of the soldier with 
anxiety neurosis is invariably bad. Even in the mild 
cases there is no hope of recovery while in the Army. 
One man approached the clinical state of malignant 
anxiety described by Mira (1939) although he had been 
submitted to none of the stresses of active soldiering. 
It was difficult to decide whether a case should be 
labelled anxiety neurosis or effort syndrome for one 
merges into the other; not that this really matters for 
the prognosis is bad in both conditions. My remarks 
on effort syndrome apply equally to anxiety neurosis. 

Effort syndrome.—What was variously called D.A.H., 
irritable heart, and neurocirculatory asthenia proved 
to be a great drag on medical and financial services in 
the last war; and in spite of the studies made of the 
condition (Lewis 1940, Culpin 1916, 1931, Miller 1940, 
Parkinson 1916, Abrahams 1917) a like problem presents 
itself today. As a field study the subject is still fraught 
with difficulty, not only because of the problems of 
differential diagnosis but because many doctors—includ- 
ing specialists—have no conception of what the disorder 
is. In this series 9 cases were seen, 5 among the recruits, 
1 from the permanant staff and 3 from the returned 
B.E.F. An attempt at a full psychological case-history 
was made in all 9 cases. The time taken for this form 
of investigation restricts its general use in the field, but 
some interesting facts were brought to light: 4 had had 
a previous breakdown ; 1 had a bad family history and 1 
a history of a hysterical fugue; there was a family 
history of heart trouble in 3, and D.A.H. had previously 
been diagnosed in 2; in 3 there was nothing abnormal 
inthehistory. The high incidence of psychological break- 
down tallied with the independent recognition by medical 
orderlies that these patients were unstable material and 
by N.C.O.s that they were untrustworthy soldiers. 


A history of mentalinstability was in some cases extremely 
hard to unearth. In one patient not a single fact came to 
light during a two-hour session; two days later a letter 
arrived from the man: “ It happened two years ago, I came 
home to my lodging about 11 o’clock one night, everybody 
was in bed so I got my own supper and lit a cigarette and 
began to read the paper. Suddenly an inexplainable sensa- 
tion of depression came over me, and the next thing I re- 
member was awakening in bed at my sister’s home, about 
7 miles away, with 2 days missing from my mind.” This 
seems to indicate a hysterical fugue. He had all the symp- 
toms of effort syndrome, and an exercise-tolerance test of 
72, 108, 96, 72. 


The type of man with effort syndrome was fairly 
constant ; nearly all were thin, asthenic and worried- 
looking, with sallow cheeks and dank hair and no realisa- 
tion that they were mentally, not physically, ill. They 
had transferred their conscious anxiety completely to 
their cardiovascular systems. Will to recovery was never 
very intense ; they seemed to be passive spectators of 
this disordered action of the heart and never very 
interested in whether they were going to live or die. 
I felt strongly that these men would never be the 
slightest use as soldiers and this is the opinion of most 
R.M.O.’s | have met. I treated them by reassurance and 
let them remain on duty as far as possible, but I evolved 
no satisfactory line of treatment which could be used by a 
unit medical officer. Textbooks assume that simple 
assurance that there is no heart disease will be successful, 
but. this is belied in practice. Graduated training in 
the unit is useless. 

Stress dyspepsia.—Men with stress dyspepsia formed 
the largest group in the series (26 cases). The R.M.O., 











~ ~ = ~~ A 


Se eee oO Oe 


io > mh 


- 


d 


~~ ee Y 


wea oewe 


. 


ly 
LO 
er 
16 


id 








THE LANCET] NEUROSIS AS VIEWED BY 
dogged by the constant fear of dubbing a gastric or 
duodenal ulcer ‘“‘ functional,’’ must decide whether to 
ask for a radiogram, whether to grant a man a ration 
allowance instead of letting him feed with his comrades, 
or whether he is malingering. A field diagnosis can as 
a rule be made fairly accurately. In this series two men 
with large peptic ulcers were distinguished from the 
group, radiologically verified, and discharged from the 
service. The emotional factors at play in peptic ulcera- 
tion (Davies and Wilson 1939, Wilson 1938, 1939) make 
for confusion and possible danger, but the risk must 
be taken in dealing with a large number of cases. One 
perforation was encountered, undoubtedly produced by 
acute stress. 

Of the cases of stress dyspepsia, 19 were in recruits, 
2 in the permanent staff, and 5 in the returned B.E.F. 
Fear and anxiety were the emotional factors at work in 
all these cases and symptoms were often accentuated on 
guard or outpost duty, or when under driving instruction 
—in fact in any situation imposing any tension. Pain 
was usually in the mid-epigastrium, sharp and with no 
definite relation to food. Often patients complained of 
permanent discomfort in the epigastrium with a sensa- 
tion of fullness, accentuated by wearing belts and equip- 
ment. This feeling—‘‘ it’s always there, sir’’—was a 
common feature, and I have come to regard it as a sign 
that no active ulcerative process is at work. . That the 
pain was real cannot be doubted and the sufferers were 
a chemists’ godsend. It was accentuated by stress. 
One man had an exacerbation of his symptoms when 
posted away to the East, with vomiting and diarrhea. 
The correct treatment here would have been to remove 
him from the draft, but away he went. Belching was 
especially common in the older men—both the per- 
manent staff cases belched noisily and often. Vomiting 
was rare, but usually resulted if the man was exposed 
to extra stress, such as guard duty (the unit was guarding 
the coast during days of threatened invasion). Three 
men taken off guard owing to vomiting and seen next 
day all fitted into this class of stress dyspepsia. Appetite 
was usually good and most men could take the Army 
food. It was always a problem whether or not to grant 


allowance in lieu of rations. Other symptoms, such as 
fatigue, tremors, headaches, or dyspnoea, were un- 
common. Two malingerers were at first treated as 


stress dyspepsias and were detected only after about 
six weeks’ observation and radiology of the stomach. A 
malingerer will usually trip up if watched long and 
closely enough. On the whole, stress dyspepsia in 
recruits was found to be only temporary, developing 
during the first three weeks of training, and amounting 
merely to a heightening of the abdominal sensations 
which normal people experience with fear and anxiety. 
Assurance that there is no disease in the stomach and an 
alkaline mixture to reduce the hyperaeidity led to 
speedy improvement, and when I diagnosed stress 
dyspepsia I sent the man back to duty for four days’ 
trial of this simple treatment. At the end of this period 
many had no pain and no discomfort and those still 
complaining were given a further four days’ medicine 
and duty. Only 1 of the 19 recruits proved so resistant 
that hospital treatment was necessary and the hospital 
findings in his case were negative. Thus the outlook was 
almost invariably good and full training was part of the 
treatment. Two cases derived from the permanent 
staff—men of 39 and 45—were more resistant. Both 
were admitted to hospital for investigation and returned 
to duty with negative findings and uncured. They 
belonged to the “ bottle a week’ class and were kept 
fairly happy on medicine and duty. Stress dyspeptics 
of this type cling to their complaint and let nothing shake 
it from them. They are miserable-looking individuals, 
determined to live and die with their stomach-aches, 
who cause a great deal of worry and expense to the 
medical services. The feeling left after dealing with them 
for four months was that they would be better discharged. 
The 5 cases from the B.E.F. were not connected zxtio- 
logically with the evacuation from Dunkirk and the same 
remarks apply to them. 

Emotional diarrhea.—In the absence of stool analyses 
and laboratory investigation diarrhoea offers difficulties 
for the R.M.O. Two cases of emotional diarrhcea were 
seen, both returned B.Bh.F. men, and both showed 
tremors of eyelids, tongue and outstretched hands. A 
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rapid pulse-rate, sleeplessness and night terrors, with 
starting and sweating when the siren sounded, were 
common to both, and both had horrific tales to tell of 
the retreat from Dunkirk. They said they were suffering 
from dysentery. The diagnosis of emotional diarrhoea 
was tentatively made, and on this basis each man was 
reassured and given phenobarbitone (gr. 4) to take on 
going to bed and Charkaolin (31 t.d.s.) The rapidity 
with which the diarrhoea cleared up’ was remarkable and 
after a week both men returned to their unit. Then one 
man wrote from a hospital to which he had been admitted 
after collapsing at Victoria Station. He was complaining 
of epigastric pain and ‘“‘ dysentery.”’ He begged me to 
go and visit him because I ‘‘ knew his condition better 
than anyone else ’’ and though he had recovered in forty- 
eight hours before, now the ‘‘ dysentery had returned and 
was showing no signs of going.’’ This man had had 
previous attacks of diarrhoea always related to emotion, 
although he had never associated the two in his mind, 
and the outlook for recovery seemed poor. The other 
man returned to his unit and is still working as far as I 
know. Neither was observed long enough to allow of 
proper study and the ease with which the symptoms 
were removed was no indication of cure. Their prog- 
nosis as soldiers, however, seems bad. 


HYSTERIA 

Hysteria can be diagnosed relatively easily ; 7 cases 
were encountered, 5 among recruits and 2 among the 
permanent staff. Hysterical epileptic attacks occurred 
in 3, anxiety hysteria in 3 more and 1 had conversion 
hysteria. The epilepsies were all related to acute 
emotional problems, and followed a simple pattern. 
The 3 men were good soldiers, willing workers, and 
had no previous mental instability. Their after- 
history with the unit showed no abnormality. Three 
cases of anxiety hysteria on the other hand were 
expensive and useless soldiers. All had a history of 
previous breakdown and their whole lives had been 
maladjusted. One was a treasure-trove of psycho- 
pathology, who wrote his complaints in autobiographical 
style. All 3 had the same story of psychological break- 
down, poor response to training and eventual hospitalisa- 
tion. The one case of conversion hysteria was actually. 
produced in the training period; the man considered 
himself unfit for marching owing to an old fracture of 
the femur, and developed a hysterical stiffness of the 
whole lower limb. The leg had been thoroughly examined 
previously and no stiffness had been present. He was 
charged as a malingerer, although this was probably 
wrong, and posted to a field unit. The feeling that he 
“was getting away with it’? added the wrong bias 
and undoubtedly the right treatment would have been 
to discharge him. 


MENTAL DEFECTIVES 


It is the fashion to criticise civilian medical boards 
when mental defectives find their way into the Army, 
but experience in regrading hundreds of men has shown 
me that to assess a man’s mental condition in the brief 
time allowed is one of the most difficult of clinical tasks. 
To weed out the really low-grade defectives is, of course, 
easy enough. There were 4 men with mental defect sent 
to the centre for training and all were discharged under 
the War Office grade ‘ mentally defective, dull and 
backward.” Valuable pointers were given by the 
regimental officers and N.C.O.s who referred these 
4 patients for medical opinion owing to behaviour 
abnormalities. The habitual criminal of the battalion 
often proves to be a case for the psychiatrist, and one 
recidivist had been discharged from the Army in 1928 
for larceny and had been in prison three times since 
then. He was brought to see me under guard after he 
had been in the Army twenty-four hours ; his intelligent 
company commander had suspected his condition. 
** Hewers of wood and drawers of water’’ are necessary in 
any army, even a mechanised one, but the mentally 
deficient are not worth the trouble they cause, and turn 
out to be expensive menials. In the United States 
Army a battalion composed wholly of mental defectives 
was tried but found wanting. Our own psychiatric 
service recognises this and there is no difficulty in ridding 
the Army of these unfortunates. 
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CONCLUSIONS 


There is no place in the Army for men with effort 
syndrome, chronic stress dyspepsia, anxiety neurosis 
or anxiety hysteria, or for mental defectives. 

Most of these cases show a bad family history or 
evidence of previous breakdown, which should be de- 
tected by the civilian board and should lead to rejection. 

Rapid neuro-psychiatric examination should be made 
of every recruit by an experienced psychiatrist. 
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DOMESTIC AND EMPIRE DRUG 
PRODUCTION 


WAR teaches us to turn our hand to anything. The 
M.R.C. memo on economy in drugs, which is reviewed 
on another page, sets out in an appendix a list of drugs 
which might be produced either in the United Kingdom 
or in the Empire overseas. In one respect this list is 
more important than the body of the report, since it 
encourages the development of a long-term policy, 
whereas the need for economy in drugs will be less urgent 
when the war is over than it is now. There are certainly 
soils and climates in Great Britain suitable for the pro- 
duction of medicinal plants which have not been culti- 
vated here hitherto. Western England and Wales would 
probably provide regions favourable for the production 
of ergot; in the opinion of high authorities the danger 
of a serious infection of cereals other than rye would be 
slight. Experiments under skilful control have already 
been made on the production of ergot, particular attention 
being given to the selection of the species and strain of 
the fungus. Much of the information on the alkaloidal 
content of ergot goes back to a time before the discovery 
of ergometrine. Chemical methods of analysis for 
differentiating the alkaloids of the ergometrine group 
(which are water-soluble) from the alkaloids of the 
ergotoxine group (which are water-insoluble) have been 
devised, and it is understood that experimental cultivation 
will be controlled according to the results of such analyses. 
Probably the standards of the B.P. will be based on the 
same findings. Field cultivation is likely to be carried 
out on the lines followed by McCrae.' 

At first sight the recommendation that cascara sagrada 
should be cultivated in Great Britain is surprising, seeing 
that the shrub from which the bark is peeled takes years 
to come to maturity or to yield a profit. But it has 
been established that the plant could be grown in the 
United Kingdom as a coppice crop on a 4 or 5 year 
rotation on suitable soils. Gentian could also be grown 
on British soil, but several years are needed to develop 
large roots. Lobelia could .be grown in the south of 
England on moderate to light soils. 

An important item in the list of substances which 
might be suitable for production overseas is tragacanth. 
In the meantime karaya gum, which is known as Indian 
tragacanth and derived from Sterculia urens, is obtainable 
from India. Good grades of this gum are suitable to 
replace tragacanth for medicinal purposes. Another 
alternative for many tragacanth preparations is a sodium 
alginate solution, gelled by the addition of a small amount 
of a calcium salt ; sodium alginate is manufactured in 
Great Britain from native seaweeds and it is understood 
that its pharmaceutical applications are to be investi- 

gated. India is a source of supply of many indigenous 
arene. including belladonna, digitalis, hyosc yamus, nux 
vomica, podophyllum and senna. Hitherto Canada has 
not figured largely as a drug-producer, but some of the 
medicinal plants which are produced on a commercial 
scale in the United States could probably be cultivated 
there. Australia might with advantage investigate the 
possibilities of the cultivation of digitalis, ergot, ephedra, 

1. Amer. J. Bot, 
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pyrethrum and liquorice. The leaves of a tree dieenies 
to Australia (Duboisia myoporoides) contain hyoscyamine 
and hyoscine and should prove a useful source of these 
temporarily scarce alkaloids. In New Zealand the 
production of festuca ergot is being developed; the 
species of fungus which grows on festuca is a valuable 
source of ergotamine. It can be said with confidence 
that New Zealand is suitable climatically for the pro- 
duction of many of the drugs named in the appendix 
to the M.R.C. memorandum. In Kenya and the Straits 
Settlements attempts are being made to cultivate some 
of the needed drugs and it is hoped that official support 
will make extension of these activities possible. The 
Government could encourage these new industries by 
giving some guarantee of protection by subsidy or tariff 
to those who start them. Some of the drug-producing 
plants take a long time to reach maturity, and there is 
the possibility that after the war stocks which have 
accumulated in enemy-occupied countries will come on 
the market at low prices with which infant industries 
could not compete. 


ko Haahend Blow 


A Running Commentary by Peripatetic Correspondents 


Wak exacerbates three antagonisms which are latent in 
our civilisation. These are ordinarily so little manifest 
that if the philosophers, the psychologists and the 
economists did not remind him of the sex-war, of class- 
antagonism, and of the conflict between age and youth 
the Englishman might live his peace-time life completely 
unaware of them; but war between nations fosters an 
individual combativeness just as an anxiety-state 
encourages a thousand apprehensions. Thus the 
ordinary man, who has hitherto lived quietly with his 
wife, hears for the first time of the conflict between the 
sexes. He may have regarded the first principles of 
Marxian economics as unintelligible nonsense but now 
he is aware of a cleavage between the rich and the poor, 
the few and the many, the strong and the weak. He has 
watched with indifference the old men monopolising 
the high places, but in war he becomes fiercely critical 
of their limpet-like tenacity and their aged cunning. 
It is easy to detect the modern outcroppings of these 
primitive conflicts. The last war destroyed the whole 
ruling class in Russia; this war is rapidly obliterating 
class distinctions in this country. This is none the less 
a revolution because the wealthy and the powerful seem 
themselves intent on destroying the foundation of their 
own privilege. There is today no class war because the 
workers know that they have already entered their king- 
dom, and they are content to postpone full occupation 
until the war is over. Whether the industrialists, the 
financiers and the politicians are also holding up their 
aces the future will discover. 

The reality and the significance of the sex-war is a 
matter for the psychologists, but there is little doubt that 
war accentuates it. War occasioned its most entertain- 
ing expression in Aristophanes’s comedy, the Lysistrata, 
in which the Athenian women, angered by the incessant 
wars which were destroying their husbands, sons and 
lovers, organised a strike against their men-folk, using as 
their weapon the denial of marital rights. Eric Linklater 
has lately borrowed the idea in his ‘‘ The Impregnable 
Women.”’ The approach of this war was heralded by the 
publication of a strange little book by Virginia Woolf 
entitled ‘‘ Three Guineas,’”’ which contained a frontal 
attack on masculinity as the essence of its pacifist 
propaganda. This feminist approach to the problems 
of war finds its crudest expression on the lips of those 
women who say that the “ proper way to deal with 
Hitler would be to put him alone for half an hour in a 
roomful of women.” A slightly more elevated view is 
taken by women who maintain that ‘‘ no woman would 
ever have been misled as were the men by Hitler’s fair 
words to the extent of overlooking his foul deeds.’’ To 
the ordinary person there must always be something 
artificial about feminism and its emphasis on the sex- 
conflict ; it is all very well as a reaction against the 
excessive masculinity of the Victorian age but its value 
as a working philosophy for a world losing its way is 
strictly limited. 
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* * 


It is curious how defeated and war-weary nations look 
to old age for leadership. In 1919 Germany turned to 
Hindenburg as in 1940 France turned to Pétain. The 
French nation has always shown a remarkable preference 
for Papas. This flight to the patriarchs springs not only 
from a desire for experience, stability and quiet but from 
a deeper need to assuage a sense of guilt. This feeling of 
guilt has found frequent expression at Vichy; in 
post-war Germany it seemed to resolve itself into a face- 
saving mont rae In either case it is strongly reminiscent 
of the parable of the Prodigal Son, with an obvious and 
natural hope that the old man of the tribe will manage 
to provide some sort of a calf, however lean. 

English political history has provided in Earl Baldwin 
a recent and classic example of the virtues and defects of 
the old man of the tribe as a nation’s leader. The first 
scene of his Premiership showed Lord Curzon in Carlton- 
House Terrace wringing his hands and despising his 
successful rival as ‘‘ a creature of the utmost insignifi- 
cance ” and the last scene displayed that rival’s easy and 
paternal domination of King Edward VIII (* Sire, this is 
grievous news ’’), the country, and the House of Commons 
during the abdication. In family affairs, such as the 
general strike, he handled men with tolerance and 
compelling benevolence; but in other than domestic 
matters he refused to take his slippers off the fender, the 
pipe out of his mouth or his eyes off Mary Webb. Occa- 
sionally events forced him to consider such questions 
publicly in the House of Commons, when he would think 
on his feet with devastating clearness (‘‘ our frontier is on 
the Rhine ” and ‘‘ the bomber will always get through ”’) 
but he was afterwards quite incapable of translating such 
thought into essential action. His belief in “ tran- 

quillity ” as a solution for all our troubles ; his capacity 
ie seeing all sides to a question (“ I am impressed not 
so much by the variety of opinions expressed as by the 
many-sidedness of truth”), his sensitivity to public 
opinion (the peace ballot, the Abyssinian affair), hi 
bland indifference to personal attack—all these are the 
virtues and defects of an old man. Anyone wishing to 
assess the fitness and the limitations of the aged for 
public office could hardly do better than study the 
character and achievements of a 

* * 

The young man in medicine hes in general little cause 
for complaint. His seniors meet with welcome 
rather than rebuff and get out of his way with reasonable 
effacement at the age of 60. There are several recent 
examples of men attaining positions of distinction in 
medicine in the late twenties and early thirties. If their 
careers look a little constipated in middle-age it is either 
that there are no more worlds to conquer or because they 
have exhausted their brilliant momentum. It is in 


IN. ENGLAND NOW 


There is something much more fundamental in the 
conflict between age and youth. It does not constantly 
dominate our thought or action but it finds frequent 
expression in history and literature. It is particularly 
vocal at these times when the spirit of youth is most 
ardent and its sacrifice most complete, or when the old 
men will not make way and the young grow weary of 
knocking and waiting. War and post-war provide 
appropriate conditions for the emergence of the conflict. 
Its crude expression is voiced in the common saying that 
‘** The old men make the wars and the young men have to 
fight them.’’ Its most bitter and eloquent expression is 
found in the famous passage written by T. E. Lawrence, 
who had won his desert fights by the age of thirty and left 
himself no more worlds to conquer since he could not 
vanquish himself: ‘‘ Youth could win but had not 
learned to keep and was pitiably weak against age. We 
stammered that we had worked for a new heaven and a 
new earth, and they thanked us kindly and made their 
peace.”’ The time is ripe for a scientific appraisal of the 
place of youth and age. It is a problem for clinical 
medicine, and a dispassionate survey of man’s physical, 
physiological, intellectual and psychological capacity at 
various ages would have important consequences for the 
future of mankind. The facts are not yet collected, but if 
we knew as much about the reactions of average men at 
30 and 60 years of age as we know about the reactions of 
backward and delinquent children we could formulate 
rules for the guidance of society (genius, in young or old, 
always excepted). 
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politics rather than in medicine that the progress of the 
young man is deplorably dilatory. A man may be a 
professor, a headmaster, a managing director at the age 
of thirty, but a cabinet minister at forty is regarded as an 
infant phenomenon. Men are middle-aged at forty and 
it is old men’s humbug to pretend they are not. At forty 
an Elizabethan was nearing his end, but to-day the plain 
fact is that we live too long. Since 1860 ten years have 
been added to the average expectation of life and this 
gives the graph of our national life ‘‘ a well-marked shift 
to the right.’’ Men of fifty, already past their best, wait 
for the men of sixty and seventy to vacate their places 
and pass on the seals. This delay is obvious even in the 
second decade, since a longer life inevitably means a 
slower ascent to maturity. Two centuries ago young 
men went to the universities at fifteen and received their 
commissions in the services at the same age. War 
accelerates individual development and particularly is 
this true of the wars of today, since the speed of modern 
aircraft demands the resilient vasometer system of the 
extremely young. When we consider our young men as 
they drive their air-fighters and bombers we know the 
Fascist talk of “ effete pluto-democracies”’ for the 
nonsense it is ; but when we look at the benches where 
sleep the politicians, the judges and the magistrates we 
feel the sting in the jibe. If magistrates do not retire 
at the age of 75 the Lord Chancellor is to hint to them 
that they have outstayed their welcome: 75! I have 
fortunately forgotten the name of the High Court judge 
who, looking back on his career, said, ‘‘ For the first ten 
years I was a judge I used to worry whether my judgments 
were right, for the second ten years I knew they 
were right, and for the third ten years I didn’t give adamn 
whether they were right or wrong.” It is not unknown 
for statesmen to remain in office during a fourth phase of 
almost complete oblivion. A Victorian Duke of Devon- 
shire was enjoying his shut-eye on the Front Bench while 
an opposition leader was speaking. ‘‘ The noble Lord is 
asleep,” complained the orator. “I wish to God I 
were,” drowsily retorted the Duke. The only remedy for 
this sort of thing is Osler’s remedy—a fixed retiring age. 
In his address ‘* The Fixed Period * ”” at Johns Hopkins in 
1905 he said: I have two fixed ideas, the first is the 
comparative uselessness of men above forty years of 
age. . . . The effective, moving, vitalising work of the 
world is done between the ages of twenty-five and forty. 
In the science and art of medicine young or compara- 
tively young men have made every advance of the first 
rank. My second fixed idea is the uselessness of men 
bet sixty years of age, and the incalculable benefit it 
would be in commercial, political and in professional life, 
if, as a matter of course, men stopped work at this age. 
That incalculable benefits migh® follow such a 
scheme i is apparent to anyone who, like myself, is nearing 
the limit, and who has made a carefi study of the 
calamities which may befall men during the seventh and 
eighth decades. Still more when he contemplates the 
many evils which they pe ——— unconsciously and with 
impunity.” As a general rule the retiring age should be 
60 for soldiers, sailors, professors, civil servants, business 
men; 55 for M.P.s except cabinet ministers (60), 
members of the House of Lords and prime ministers (65) ; 
judges and magistrates, figureheads and ceremonialists 
and public orators, and all other patriarchs, 65. General 
Wavell discussing this question in the Times, writes, 
** At the same time there is no doubt that a good young 
general will normally beat a good old one; and the 
recent lowering of age of our generals is undoubtedly a 
step in the right direction, even if it may sometimes lose 
us prematurely a good commander.” 

There is a further reason for making 60 the time of 
retirement. When the war is over there will return to 
civilian life a great host of young men, matured in the 
nation’s service but also ripe for bitterness and disillusion. 
How are they to be given a peace-time opportunity, 
which will keep them at full stretch? I don’t know. 
But we do know what happened last time. We were so 
interested in Teschen, the Polish Corridor and self- 
determination that we hadn’t the energy to set our own 
house in order. We forgot that England’s historical 
function was to “‘ save Europe by her example ”’ and not 
by redrawing Europe’s frontiers. The last war-genera- 
tion was doubly wasted, one half maimed and slain on the 
battlefield and the other half jockeyed out of position at 
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home. The first of our war-aims this time will not be 
found in President Wilson’s fourteen points. It is 
practical and limited though far-reaching in its effect : 
a fixed retiring age. 

* * * 

[I have often wondered who was responsible for the 
obnoxious habit of using articles of food as the standard 
of comparison for clinical findings. I am no gourmet, 
but even my easily satisfied palate revolts against this 
custom, and I invariably warn my students at an early 
stage of their career against it. The list, even when 
incomplete, is indeed formidable : the strawberry tongue 
of scarlet fever ; the café-au-lait complexion of subacute 
bacterial endocarditis; the prune-juice sputum of 
pneumonia ; the coffee-ground vomit of hamatemesis ; 
the anchovy-sauce contents of an amoebic abscess ; the 
ham-shaped heart of thyrotoxicosis; the rice-water 
stools of cholera ; the sago spleen of tuberculosis ; the 
cayenne-pepper deposit of uric acid ; the sherry colour 
of Gerhardt’s test; the lump the size of an egg, an orange, 
or some kind of nut. It may not be easy to find more 
accurate terms, except for sizes, but at least we might try 
to choose unpleasant comparisons for unpleasant things 
no-one could object, for instance, to the caput medusze 
(not that I have ever seen one) of portal obstruction, and 
even the hobnail liver will pass. We seem to be so 
lacking in imagination or initiative that, in describing 
any new phenomenon, we must pounce on the first 
thing that comes into our mind, our daily food. Perhaps 
the war, if it goes on long enough, will work a change of 
terminology, as the ham, the egg, the orange and the 
Brazil nut cease to be familiar objects for comparison. 

- * ” 

We were getting an American surgeon to help us ; our 
informant, as is often the way in hospital, being that 
unlikely but knowledgable person the charlady who 
cleans our hut. Who was he? What was his experi- 
ence ? And above all what on earth could we find for 
him to do? We learnt next that he was ‘a big-shot 
consultant in a small town,’’ so probably he was a sound 
man. Still the problem remained, what could be found 
for him to do. Local blitzes seem to have been tem- 
porarily abandoned by the higher strategists, so work 
on the surgical side, except for routine replastering, at 
best an unpleasant job left mainly to junior housemen, 
was rather scarce. Our existing surgical staff were 
already in polite but thinly disguised competition when 
it came to taking the all too few opportunities for keeping 
their hands in; however useful they may be, operations 
for varicose veins and hallux valgus have their limitations 
so far as interest goes. 

With this question still unsettled our visitor arrived. 
Even finding aecommodation was difficult. We lived 
‘encamped ”’ in various huts, but by a little rearrange- 
ment it proved possible to provide him with what had 
become, by our war standards, a luxury suite with 
bathroom and so on in one of the more or less unoccupied 
ward huts. To a man who has left work, family, home 
and country to come and help in our war, how odd, not 
to say, inhospitable, it must seem to be deposited in such 
surroundings. He has had only a few weeks to adjust 
himself to what we have begun to take for granted after 
almost two years—blackout, strange food, a subacute 
state of perpetual red tape, and the inevitable trouble of 
war for those in jobs like ours, boredom with not enough 
to do alternating with occasional spells of frantic activity 
when there is so much to do that one can’t always reach 
the standard of work that one’s conscience would wish. 
He has been very patient about it all; though maybe 
we are slow, life stops at blackout time, we live in ice- 
cold rooms, eat awful food and are generally rather 
uncivilised, yet there is a war on, we are an island, and 
that’s all there is to it. 

Fate played into our hands, for within forty-eight hours 
of our gue »st’s arrival an acute abdomen was admitted 
late at night when competition from other surgeons 
was easier to dispose of. A young soldier’s ruptured 
appendix was duly and skilfully removed during the early 
hours, and America had begun in one more way to help 
turn the wheels of war. We felt that our position as 
host was being justified ; it was like offering an honoured 
guest some of the best port from the cellar. I need 
hardly add that this was the first case of the sort admitted 
during the twelve months of the hospital’s existence—such 
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is coincidence. His arrival has rudely awakened us from 
the stupor which led to the feeling that with sixty-odd 
service patients we were reasonably well occupied by 
routine ward-work, note-taking, and form-filling. The 
feeling now is that to him all we seem to do is eat, sleep 
and drift along making a little work go as far as possible. 
Perhaps we don’t work very hard, but this is a lull period 
and remembering the arrival of our convoy of over 300 
untreated Dunkirk patients we can say with conviction : 
** Just wait a little ; it isn’t always like this.”’ 


Parliament 


AFTER the encouraging accounts given in the previous 
week of our growing strength on sea and land the House 
of Commons turned on March 11 to the consideration of 
the Air Estimates. As in the case of the two other 
Services, the need for keeping useful information from 
the enemy compelled Sir Archibald Sinclair, Secretary 
of State, to confine himself to a broad: outline of the 
work of the Air Ministry, but nevertheless he was able 
to tell a heartening story. Members were much im- 
pressed by the announcement that in the last ten months 
in two theatres of war the R.A.F., fighting against great 
odds, has destroyed some 4250 German and 1100 Italian 
aircraft with a loss in combat of fewer than 1800 of our 
own. While unable to give precise figures of R.A.F. 
personnel Sir Archibald revealed that one Command 
alone is now nearly half as big again as the entire Force 
was in peace-time. This expansion, of course, will be 
enormously accelerated during 1941-42. Speaking of 
the medical services, he said that special attention is 
being paid to the problems of cold, of supply of oxygen 
at high altitudes, of night vision. Means must be found 
of removing the menace of extreme cold to the safety of 
our aircraft crews. The psychological care of pilots is 
not less important. The early detection of signs of flying 
strain forms an important part of the duty of the Air 
Ministry’s medical officers. Good results have already 
been achieved and the incidence of flying strain has been 
considerably lower than was expected before the war. 
Sir Archibald claimed that the Air Ministry’s four 
orthopeedic centres are second to none in the country, 
and behind them, he said, there are rehabilitation centres 
situated in the healthiest districts at which the most 
up-to-date methods are being applied to secure recovery 
as swiftly as possible. In addition centres with the 
most modern forms of treatment for severe burns have 
been established. Recent progress in the treatment of 
burns has been astonishing, but he has been mainly 
concerned to match it with progress in prevention, and 
there were good grounds for hope that self-sealing tanks 
and other devices recently adopted will substantially 
reduce the risk of burns. In the debate which followed 
there was insistence by several members on the importance 
of research, and Dr. A. V. Hill, one of the representatives 
of Cambridge University, complained that the Air Ministry, 
like the War Office, have practically no research organisa- 
tion ; it conducted its research by means of the so-called 
Personnel Committee, which was a joint committee of 
the Medical Research Council and the Air Ministry with 
Sir Edward Mellanby as chairman. 

On March 12 the House of Commons gave an un- 
opposed third reading to the Determination of Needs 
Bill. There were a few faint echoes from the Labour 
benches of the former bitterness on the subject of the 
means test, and regrets were expressed that it was not 
being wholly abolished in this measure; but the feelings 
of the majority of members of all parties were tersely 
expressed by a Labour member when he said that the 
bill went beyond anything which anyone expected during 
the war. 

A point of some interest to hospitals was raised during 
the Committee stage of the War Damage Bill in the 
House of Lords on March 13. Lord Luke said he under- 
stood that it was unlikely that hospitals would be treated 
as generously for equipment as fer the building. They 
would have to pay a premium for the insurance of equip- 
ment, but he hoped that it would be one which they 
could afford. The hospitals wanted to be able to insure 
that portion of their equipment which they would need 
to renew at opce. For example, it was possible to carry 
on without X-ray equipment but not without an operat- 
ing-theatre. The Lord Chancellor was sympathetic but 
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expressed the view that there was a little misapprehen- 
sion. The equipment of hospitals and other charitable 
bodies would be insurable under the business scheme 
but not under the private chattels scheme. He thought 
that the definition of ‘‘ business ’’ was wide enough to 
cover the carrying on of the beneficent work of hospitals. 
If there were any representations still to be made about 
hospitals they would receive sympathetic consideration. 
The Board of Trade would, if necessary, consult the 
Ministry of Health on any questions affecting part 2 of 
the bill and the Ministry of Health would consult the 
British Hospitals Association. Power would be used to 
pay compensation for damage occurring before the 
passage of the bill, but it was not intended to compensate 
hospitals for damage to equipment which was not insured 
after the insurance scheme came into operation. 


QUESTION TIME 
Supply of Milk 

Mr. D. L. Lrrson asked the Minister of Agriculture what 
steps he was taking to ensure that an adequate supply of milk 
would be maintained.—Mr. R. 8. Hupsow replied: Dairy 
cows receive priority in the allocation of feeding stuffs and 
every encouragement is being given to dairy farmers on the 
ploughing-up campaign to become more self-supporting and to 
safeguard supplies of feed next winter by making silage and 
growing suitable fodder crops for their herds. In addition the 
Government have recently announced prices for milk during 
the ensuing twelve months which are designed to maintain 
production. 

In a further reply Mr. Hupson added that owing to the 
drought there had been no grass to make silage; a great 
many farmers had made preparations only to find no grass 
available. But this year he hoped to obtain something of the 
order of 2,000,000 to 3,000,000 tons. 


Regrading of Recruits 

Dr. H. B. Morcan asked the Secretary of State for War 
what were the general principles applied by the Army 
Medical Department when it overruled the opinion of civilian 
doctors in connexion with the examination of recruits for the 
Army and Auxiliary Territorial Service; when the over- 
ruling took place, at medical boards or subsequently ; in how 
many cases had the civilian medical opinion been overruled ; 
and had the civilian doctors been consulted before their 
opinion had been overruled.—Captain H. D. R. MARGEssSON 
replied : The opinion of civilian doctors is overruled only after 
careful consideration of each case by the Army medical 
authorities, and, if necessary, after obtaining specialist advice. 
Apart from the examination of a recruit on joining, a disability 
may come to light during training: on the other hand, the 
conditions of Army life may improve the physical fitness of a 
recruit to such an extent as to justify transfer to a higher 
medical category. Information regarding the number of 
occasions on which the opinion of the Army medical authorities 
has differed from that of the civilian medical board is not 
readily available. It is not considered practicable for 
administrative reasons to consult the civilian doctors on these 
occasions. 

Community Eating Centres 

Major Lioyp GroRGE announced that schemes for com- 
munity kitchens have been approved by the Ministry of Food 
in 35 towns in evacuation areas, and in 39 towns in reception 
areas, and about 20 local authorities have schemes actually in 
operation. In addition, the ministry have under considera- 
tion schemes for approximately 70 local authorities. The 
London County Council are operating the Londoners’ Meals 
Service at 147 centres, and the, Ministry of Food have assumed 
responsibility for community kitchens in 289 reception areas, 
which hitherto have been operated under the auspices of the 
Ministry of Health solely for evacuees, but which will now be 
open to the general public. These figures are exclusive of the 
rest centres for the homeless and destitute, which are provided 
by public-assistance authorities under the auspices of the 
Ministry of Health. They are also exclusive of the emergency 
feeding centres which are being set up by the local authorities 
in all the larger towns under the auspices of the Ministry of 
Food. 

Muscular Strain among Workers 

Dr. MoreGan asked the Minister of Labour whether he was 
aware that a number of persons employed in war factories 
had been obliged to cease employment owing to muscular 
strains and neuritis due to constant application to unaccus- 
tomed work ; that they could not obtain any compensation or 
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special remedial treatment for such injuries, as in many 
industrial centres adequate and appropriate treatment 
facilities were non-existent ; and what steps he was taking to 
remedy this state of affairs—Mr. Bevin replied: In the 
great majority of cases workers adjust themselves to unaccus- 
tomed work after a short period and are not obliged to cease 
employment during the period of adjustment. 


Rehabilitation Courses 

Mr. Exxis Smrru asked the Minister if he had consulted the 
whole of the ministries involved on the need for the training 
of disabled men and rehabilitation courses for men and women 
affected while serving in the armed forces. industry or in any 
other way ; what steps had been taken to meet the difficulties 
over public-assistance payments if a person desired to receive 
training in order to cope with the big problems that would 
arise in future ; if he was satisfied with the Leatherhead and 
St. Loyes training centres ; if it was intended to extend the 
training in the near future ; and if a statement could be made 
on this matter.—Mr. Bevin replied: This matter is receiving 
the active consideration of the Minister of Health and 
Minister of Pensions and myself, and I am not at present in a 
position to make a statement. 


Fortified White Flour 

Sir Ernest GRAHAM-LITTLE asked the Parliamentary 
Secretary to the Ministry of Food whether he was aware that 
a request had been made to his department for the supply of 
two sacks of fortified white flour for the purposes of a scientific 
test of the comparative values of the fortified loaf, the national 
wheat-meal loaf and the whole-wheat loaf ; that this request 
had been refused on the ground that the Ministry had not any 
such flour at its disposal, and whether as the decision to fortify 
white flour was taken eight months ago he would in the national 
interest afford facilities for a test of this kind to be undertaken. 

Major Liroyp Grorce replied : The question of utilising to 
the best advantage the limited quantities of fortified flour 
which are expected to become available shortly is under 
consideration but the Minister regrets that he cannot hold out 
any hope of making advance supplies available for this test. 


Plankton as Food 

Sir Jonn GRAHAM KERR asked the Secretary of State for 
Scotland if his attention had been drawn to the immense 
untapped stores of nourishing food-material existing off the 
West Coast of Scotland in the form of plankton ; and if he 
would set up a committee, with the necessary biological and 
engineering knowledge, to inquire into the practicability of 
making such food-material available for human consumption. 
—Major Luoyp Grorce who replied, said : I am advised that, 
even if it were practicable to prepare it in a form suitable for 
human consumption, the quantity of material likely to be 
obtained would be an insignificant contribution to our food- 
supplies, 

Children in Shelters 

Mr. W. THornze asked the Minister of Health if his attention 
had been called to Lord Horder’s report, on March 4, in 
connexion with children living in public shelters in the 
provinces ; and what action he intended taking.—Miss F. 
HorsprucGH replied: The Minister has recently himself 
inspected some of the shelters which Lord Horder had in 
mind, and has under active consideration proposals for dealing 
with the matter. 


Advisory E.H.S. Committee 
Mr. T. E. Groves asked the Minister on how many occasions 
had the Advisory Emergency Hospital Service Committee 
met since the beginning of September, 1940 ; and how many of 
the members had attended all meetings.—Mr. E. Brown 
replied : The committee has met twice since the date men- 
tioned. Nine of the members attended both meetings. 


Drunkenness in London 
In reply to a question Mr. HERBERT MORRISON gave the 


following figures of proceedings for drunkenness in London 
last year :— 


Metropolitan a 
mm police district | City of London 
1939 1940 1939 1940 
Proceedings for drunkenness | 18,062 14,145 184 140 
Charges proved 17,600 13,806 184 138 
Convictions Pe ve 15,252 11,980 137 117 
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Letters to the Editor 


DIAGNOSIS OF TUBERCULOSIS 

Sir,—During the past few months I have seen several 
men, discharged from the Forces because of pulmonary 
tuberculosis, in whom I have not been inclined to agree 
with the diagnosis. I am well aware that discrepancy 
in outlook exists on this question of diagnosis, but I am 
always unhappy to see a person stigmatised as tuber- 
culous when the evidence is inconclusive. The economy 
of the tuberculous is difficult enough without adding to 
it by an increase of numbers which is not justified. 

Enlarged glands are not evidence of tuberculosis, 
except in a few cases. In one of the hospitals which I 
visit, the number of cases of tuberculous glands of neck 
was very greatly reduced once I had asked for bacterio- 
logical or histological proof of the diagnosis, and as the 
financial aspect was of considerable importance, this was 
carried out to my satisfaction. In a discussion on 
enlarged abdominal glands in children, one of my surgical 
colleagues declared that 3 out of 4 were tuberculous ; 
but another surgical colleague had never been able, over 
a long period, to demonstrate tubercle bacilli or tuber- 
culous tissue in these glands. I am pretty certain, 
therefore, that enlarged thoracic glands are also seldom 
tuberculous, and I suggest that we might dispense with 
the diagnosis of ‘‘ hilar tuberculosis.”’ 

To make a diagnosis of tuberculosis from stomach 
washings alone is unjustifiable. The organisms must 
permeate the mucous membrane, live (and probably, but 
not necessarily, multiply) in the lymphatic system, brave 
the bacteriolysis of the blood, and finally find a nidus 
in a viscus which itself allows the organisms to grow, 
before one can diagnose that body as tuberculous. In 
most children of our industrial districts bacteria often 
never reach the mucous membrane because of respiratory 
catarrh; the bacteria are swallowed with the catarrhal 
exudates and are probably dissolved in the gastro- 
intestinal fluids, and this very process may produce a 
degree of immunity, just as B.C.G. does via the stomachs 
of new-born babies. 

When I come to consider pulmonary tuberculosis, I 
find myself saying, under my breath: Cough is a sign 
of bronchial irritation, and is often absent in tubercle. 
Blood-spitting makes me think of bronchiectasis, heart, 
tuberculosis, lung-abscess or neoplasm (roughly, in that 
order). Night-sweating, which should be involuntary, 
is a sign of toxemia, but not necessarily a tuberculous 
toxemia. Pleurisy by itself is not evidence of tuber- 
culosis, unless the organism is found in or cultured from 
the pleural fluid. In short, I am not inclined to say 
‘ Oh, tubercle ! ’’ when one or other of the possible signs 
or symptoms present themselves. 

X-ray diagnosis requires great care and experience to 
show reliable accuracy, and should be used in conjunction 
with other findings to try to determine the patient’s 
pathological state, not primarily whether the condition 
present is due to the tubercle bacillus or not. This 
suggests to me that chest films should be read by the 
clinician, in conjunction if you like with the radiologist, 
so that over-enthusiasm to diagnose tubercle from a 
film might be checked. After all, the pathology of the 
lung is not so simple that it can be transferred clear-cut 
to a negative of blacks and whites and greys. 

My guiding principle is: ‘‘ Do not diagnose tuber- 
culosis unless you are completely satisfied that it is 
present.’’ If this is adopted, the stigma of tubercle will 
not fall undeservedly on our fellow beings, and much 
unhappiness and unfairness will be avoided. 

Halifax. Srvciarrk R. WILson. 


CALCIUM NEEDS OF THE ADULT 

Sir,—Our position must be a strong one, since so 
much heavy artillery has been brought forward in an 
attempt to demolish it. There is too much protesting 
in regard to our poor effort. As you are aware, the 
fortified loaf has nothing to do with the war: it was 
proclaimed as a great food reform which will make us all 
healthier. You give the present shortage of cheese as a 


reason which justifies the proposal, implying thereby 
that it should only be tolerated as a temporary measure. 
The British Medical Journal advocates the discontinu- 
on the termination of the war. 


ance of the “‘ reform ”’ 
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Obviously if the reform is scientifically sound it should 
be continued in perpetuity. Clearly my point of view— 
that it is scientifically unsound—has the support of the 
two leading medical weeklies. 

You doubt our statement that arteriosclerosis is 
prevalent in the opulent classes. You will find corro- 
borative evidence in E. V. Cowdry’s ‘‘ Arteriosclerosis ’” 
(London, 1933, p. 226). Your leader of March 8 con- 
tained a number of misstatements in regard to our paper. 
We never referred to arteriosclerosis of the rabbits’ 
aortas at all. We only tried to demonstrate that the 
calcium content of rabbits’ aortas is higher under high 
calcium than low. These experiments were merely 
used as additional support to a conclusion already 
arrived at from our calcium-retention cases. Incident- 
ally you will find when the report of these experiments is 
published that it will contain a considerable material. 
We made it clear that as yet there is no conclusive 
evidence that arteriosclerosis is caused by excessive 
calcium intake ; but it is equally true that there is no 
evidence that this substance is not an etiological factor 
There is a distinct possibility—yea, a probability—that 
excessive blood calcium facilitates deposits of this 
substance in the vessels. According to Gazert (Disch. 
Arch. klin. Med. 1899, 62, 390), arteriosclerotic aortas 
contain more than ten times the amount of calcium that 
normal ones do. Thus, while there is a prevalent and 
grave abnormal condition in adults in which an abnor- 
mally large calcium content appears as a factor in a 
pathological process, there is no prevalent and grave 
condition in which an abnormally low calcium content 
appears as a factor in an abnormal pathological process. 

You quote Meulengracht and Meyer in regard to 
osteoporosis. Out of the 4 cases they report milk was 
practically omitted for a long period in 3. In 1 out of 4 
there was actually no deficiency in calcium intake. In 
all these cases there was a deficiency of vitamin D, also 
in all likelihood a calorie deficiency. The authors 
conclude that the condition cannot be regarded as a 
single deficiency but as a combination. As will be seen 
from the table of our own paper, it was necessary to keep 
the protein intake at a constant level in onr experiments. 
The treatment of the 4 cases consisted of vitamin D and 
calcium. In 1 case the brief interruption of vitamin D 
caused recurrence. The only conclusion which can be 
drawn from these cases is that where calcium deficiency 
is a factor in an abnormal condition it cannot be remedied 
by bread calcium and that the latter cannot replace 
milk. 

I know that the low fecal calcium under a high 
calcium intake in our cases was the reason for the 
disparaging reference to our work in the House of 
Commons, and it was also the basis of the main 
attack on our work by others. The low fecal calcium 
in our cases was due to the large calcium retention. 
Large feecal calcium under a high calcium intake is only 
found in subjects who are in a state of calcium saturation. 
It is obvious that it is impossible to have large calcium 
retention and large fecal calcium at the same time. 
Our critics have not tried to understand the principle on 
which our own requirement determination was based. 
In our method we are concerned with requirement and 
nothing else. The reservoirs in our cases were not quite 
full, and we used the points where retention took place as 
guides for our purpose. You quote McCance as saying 
that the amount of calcium excreted in urine accounts for 
much less than 1% of the total kidney work. McCance 
had no contribution to make to the problem : his source 
of knowledge was a textbook. On the other hand, we 
have been investigating the matter for ourselves. An 
estimation of the principal renal excretions in terms of 
kidney work will be found in our book “‘ High Blood- 
Pressure.’”? Whether the kidney work is small or great 
in calcium excretion depends on the amount of the intake 
of the substance and on other factors. In some instances 
it is nearly as high as that of urea. But, apart from the 
formula, it is an old-established fact that calcium inter- 
feres with renal function, and it is an equally established 
fact that a large number of middle-aged people have 
damaged kidneys. 

The crux of the whole question is, as you rightly say, 
how to recognise calcium deficiency. Laboratory 
methods based on balances are useless for this purpose. 
The so-called calcium minima depend to a great extent 
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on habit and the real calcium minimum is unknown. We 
do not know whether the ideal calcium intake is oné which 
fills the reservoirs to overflowing, or one which keeps them 
empty, or half full. We do not know whether the safety 
calcium margin does good or harm, nor do we know the 
amount needed for this purpose. We do not even know 
how much calcium an individual will get if and when the 
fortified loaf materialises ; for some people eat twenty 
times more bread than others and therefore will get 
twenty times more calcium. This kind of laboratory 
work is wild speculation of no real scientific value. But 
there is a simple clinical test which gives more reliable 
information than all the laboratory investigations put 
together. It is impossible for a person to remain in a 
negative calcium balance permanently without exhibiting 
definite evidence of calcium deficiency such as is found in 
cases of osteomalacia. It is certain that the whole adult 
population who do not exhibit definite evidence of calcium 
deficiency are in calcium balance and cannot be sufferers 
from calcium deficiency. The only relevance of our 
experimental work to the Government proposals is the 
figures which give requirement values. You yourself 
point out that these figures are corroborated by Sherman 
and others. Why then have we been attacked so fiercely 
from all sides ? The people interested in the Government 
proposals believe. that in discrediting us they are 
strengthening their own position. This is wrong. 
The onus of proving their case rests with the reformers. 
They must prove that there is a calcium deficiency in the 
adult population, and also that the extra calcium cannot 
do harm. They must prove this conclusively, for 
millions of human beings cannot be used as experimental 
rabbits. If our reformers have evidence that there is a 
calcium deficiency among a considerable section of the 
adult population, let them publish it. If such evidence 
does not exist, then the attempt to force these proposals 
on the public is not justified. There is a vital necessity 
for a scientific advisory council at the Ministry of Food. 
I suggest that the Government proposals remain in a 
state of latency until such a body is created and is able 
to review these suggestions. 


Liverpool. I. Harris. 


TREATMENT OF HYPERTOXIC DIPHTHERIA 

Str,—The letter from Dr. J. W. Trevan in your issue 
of March 8 calls for some comment. Before Dr. Mc- 
Sweeney used the sera I tested them in my laboratory in 
order to form an opinion as to their probable value in 
treatment. I found that the first serum used gave a 
dilution ratio of 1-2 and was decidedly more avid than 
any antitoxin which I had previously tested. I predicted 
to the Medical Research Council of Ireland and to Dr. 
McSweeney before he used the serum that it might be 
expected to have a therapeutic efficacy at least 50% 
greater than ordinary antitoxin. The control serum I 
found to have a dilution ratio of 1-0, the same as for a 
random sample of refined antitoxin as sold for thera- 
peutic use. Again before the control serum was used I 
predicted that it would be found to be little different 
from ordinary antitoxin. Events proved both forecasts 
correct except that I rather underestimated the thera- 
peutic potency of the avid antitoxin. You will see, 
however, that in my work I have successfully followed 
the proper scientific method of hypothesis, based on 
experimental observation, followed by prediction and 
finally confirmatory trial. 

Concerning the precautions taken by manufacturers 
prior to the issue of new types of sera, the difference 
between Dr. Trevan’s approach to the problem and mine 
would appear to be that, whereas I regard improvement 
in therapeutic efficiency as the primary criterion by which 
an advance is to be judged, he gives priority to technical 
or laboratory improvements and regards clinical trial 
merely as an ancillary procedure to exclude the possi- 
bility of harm being done. Clinical trial is thus to be 
used in a negative way. He does not tell us incidentally 
how many distinct batches of serum were tested on the 
570 cases before the present avalanche of refined sera 
began, nor does he suggest that any clinical trials were 
performed before Ehrlich’s method of testing was 
abandoned in favour of Rémer’s. 

In conclusion, lest the essential aim of my work be 
submerged in controversy, may I once more emphasise 
that it is my object to restore for the benefit of humanity 


TREATMENT OF HYPERTOXIC DIPHTHERIA 


_ art (including the art of living) and religion. 


[MARCH 22,1941 40] 


the type of diphtheria antitoxin used by the pioneers, 
which, in doses of a few hundred or thousand units, was 
effective in the treatment of the toxemia of diphtheria. 
This appears to me to be an aim with which no scientific- 
ally minded person can quarrel, and towards the attain} 
ment of which not a few will help. 


Dublin. R. A. Q. O’MEARA. 


THE PSYCHOPATHIC TENTH 


Str,—In his article of March 8, Dr. Stephen Taylor 
poses the dilemma of the philosophically minded doctor. 
His solution is a wholesale determinism which he derives 
from the results of psychiatric research. From this 
position he develops a classification of psychopathic 
and psychotic states on the basis of social criteria and 
(inevitably) reaches a somewhat nihilistic attitude to 
therapy. On rational grounds one is bound to agree 
with many of his observations, and the psychiatrist 
experienced in social work will appreciate the practical 
value of his classification. I would suggest, however, 
that the sequence of assumptions is based on a fallacy— 
namely, that the results of research into the human 
mind represent a sufficiently comprehensive appreciation 
of the truth to justify the drawing of final conclusions. 
Research achieves no more than the abstraction of cer- 
tain aspects of the truth; and the methods employed, 
by their very nature, leave untouched a large field of 
mental activity, which can only be expressed in terms of 
It may be 
guessed, from Dr. Taylor’s remark about the continuous 
battle with fate, that he is aware of this side of the 
picture. In accordance with scientific thought, however, 
he plumps for the way which is more comprehensible to 
rational consciousness. Psychiatrists might, with advan- 
tage, shift their position in relation to research in order 
that it may come to occupy a place which allows a view 
of the less measurable aspects of mental life. The inner 
imagination of the truth reached through the interaction 
of individual sensibilities may reveal the essence of life 
in a way that can never be achieved by research. If this 
is accepted, the therapeutic nihilism which, paradoxically 
enough, has followed the adoption of an exclusively 
scientific position may justly be tempered by the idea of 
advance through individual regeneration. 


Oxford. R. G. McINNEs. 


‘**CLINICAL ROENTGENOLOGY OF THE 
ALIMENTARY TRACT” 


Str,—In a review of my book (Lancet, Oct. 19, 1940, 
p. 490) it is stated that I do not mention the importance 
of a flat film in the diagnosis of acute intestinal obstruc- 
tion. Quite the contrary happens to be the fact. The 
importance of the flat film in obstruction of the small 
intestine is strongly emphasised in chap. 34 and is illus- 
trated by figs. 282, 283, 284, and 287. Moreover, I refer to 
the value of the flat plate in obstruction of the colon (see 
figs. 320 and 403). Another statement to which I take 
exception is that the subject of the double contrast enema 
is barely mentioned. Reference to the text in chap. 37 
will indicate that not only is the importance of the 
aerogram emphasised, but a drawing is included of the 
apparatus employed accompanied by detailed instruc- 
tions regarding the technical process of such examination. 
May I also refer you to figs. 309 and 310? The actual 
application of the aerogram in the diagnosis of colonic 
pathology is referred to in the discussion of various 
lesions of the bowel (references given). It seems to me 
that the criticisms were made because this material had 
been overlooked. 

New York. JACOB BUCKSTEIN. 


*,.* Our review recognised Dr. Buckstein’s skill in the 
choice of films to illustrate diagnostic points. His 
emphasis is certainty a little different from ours but we 
should regret if the difference had been overstated.—ED. L. 


GARGOYLISM BY ANY OTHER NAME 


Sm,—The mention of my name in association with 
‘“* gargoylism ” prompts me to give the facts so far as I 
believe I am concerned. For over a year I had such a 
case under my care at the Hospital for Sick Chiidren, 
Great Ormond Street, but in spite of all my clinical 
efforts and the help of others I had entirely failed to 
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throw any light on its explanation. At a clinical round 
| was faced by the question of its nature. Remembering 
the child was the daughter of a Church missionary and 
interested as I have been in the psychology of those who 
adorned so many of our churches with gargoyles I 
remarked that the child reminded me of one. This case 
was shown by or for me at the children’s section of the 
Royal Society of Medicine ; but not I believe, though I 
am open to correction, under the name “ gargoylism.”’ 
Indeed I am not aware that I ever put in print this name. 
Later the valuable paper by Ellis, Sheldon, and Capon in 
the Quarterly Journal of Medicine (1936, 5, 119), two years 
ifter I had left the hospital, mentioned the term 
gargoylism, though their paper deserved a better name. 
| agree that in spite of the fact that the gargoyle is so 
often connected with sacred buildings it is not, from the 
humanitarian aspect and for other reasons, a good one 
for this condition, and the nomenclature of disease is I 
think important. The worst from the humanitarian 
aspect is such a term as “ malignant hypertension.” 
Next comes in my opinion the attachment of a doctor’s 
name to a disease. Such great physicians as Bright, 
Hodggin, and Osler would I feel sure not wish to be 
remembered as “‘ diseases’? and surnames do not help 
a student. Third comes a long and intricate nomencla- 
ture which with the decline in the study of Latin and 
Greek overcomes the student. Nomenclature is difficult 
and changing, and this—together with the increasing use 
of abbreviations such as T.B. and C.S.F.—is in danger 
of reducing modern textbooks to an illiterate and almost 
inhuman jargon even worse than the gargoyle. 


Bath. F. JoHN POYNTON. 


THE NEUROLOGICAL APPROACH TO MENTAL 
DISORDER 


Srr,—Advances in neurology seem to have been much 
hampered by its close and lifelong association with 
pathology. So long as neurologists contemplate nervous 
diseases in terms of degenerated nerve-fibres and altered 
Niss] bodies—‘‘ the pathology of the dead-house,’’ as 
Kinnier Wilson once remarked—there will remain an 
unbridgeable chasm between neurology and psychiatry. 
In his address reported in THE LANCET of March 15, 
Group Captain Symonds states the mode of approach of 
the neurologist towards the study of mental disease. 
For him it is a question of ‘“ levels ’’—levels at which 
lesions causing mental disease may occur. He says, 
‘ Disordered function not yet traced to demonstrable 
lesion may be so traced tomorrow.”’ Is it not true, 
however, that neuropathological changes as described are 
merely the ‘ scars ’’ resulting from some process which 
has gone before. differing in nowise from the fibrotic 
changes in a tuberculous lung? Surely since the re- 
searches of Peters on the action of thiamin in the so-called 
polyneuritis of pigeons the time has arrived for neurology 
to emerge from its ‘‘ stone-age.”’ 

More interesting still is the field which a study of 
pellagra offers. Among sufferers from that disease may 
be noted the whole gamut of symptoms referred to by 
Dr. Symonds, all of which, whether affective disorders, 
psychoneurotic or somatic, respond in a matter of days 
or weeks to nicotinic-acid therapy, provided that they 
have not persisted too long—that is to say, prov ided that 
the disorder of metabolism giving rise to the ‘‘ functional’”’ 
disturbance is reversible and has not progressed to 
‘ organic ’’ disease. Anyone familiar with pellagra has 
little doubt that the neurologist and the psychiatrist will 
eventually meet on common ground, each viewing his 
problems from a biochemical standpoint. 


London, W.1 Hvuau S. STANNUS. 


Srr,—As a general physician I naturally turned with 
interest to the presidential address of Group Captain 
Symonds to the section of psychiatry 4f the Royal Society 
of Medicine. I felt that a distinguished neurologist with 
a training akin to my own would illumine my darkness 
about the approach to mental disorder more effectively 
than either a psychiatrist or a medical psychologist. 
But the following sentence makes me a little uneasy : 
‘ It is just as important that the doctor should learn to 
strip the mind bare as the body.’’ Nobody would dis- 


pute this, but examination of the body requires technical 
instruction and training. In his next sentence Dr. 
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Symonds writes ‘‘ with the aid of personal experience and 
a few fundamental principles to guide him any man who 
has the qualities of a godd doctor can become a sound 
psychotherapist.’’ Where has Dr. Symonds stated these 
few fundamental principles, and are they technical so far 
as mind is concerned ? I can find nowhere in his address 
any hint that a technical knowledge is necessary to 
‘ strip the miad bare.’’ In fact as he adds ‘‘ success in 
treatment must depend much more upon the personality 
of the physician than the method employed ”’ he surely 
suggests that there is no special technique for psycho- 
therapy at all. Are we to assume then that psycho- 
therapy might as well pass into the hands of any intelli- 
gent layman, be he parson or stockbroker during a slump ? 

When Dr. Symonds comes to distinguish between a 
psychosis and a neurosis, is he saying anything more than 
that the difference is one of degree ? He says ‘‘ there are 
patients with mild affective disorder, who though they 
are not normal (and know it), when things go well for 
them may pass for normal to the outside world. But if 
things do not go so well they develop symptoms which in 
Rogerson’s apt phrase ‘ are as it were a running com- 
mentary upon this failure.’’’ ‘ Here,’’ Dr. Symonds 
says, ‘‘is opportunity for psychotherapy to develop an 
improved technique of living, and so to remove symp- 
toms.’’ Is this any more than a common-sense sugges- 
tion that the patient should cease to worry when things 
go wrong? Has psychology nothing better to offer than 
this? Are these symptoms not produced by unconscious 
mental conflict ? How can we strip the mind bare if we 
go unprovided with a technique for investigating conflicts 
below the level of consciousness ? 

Since affective disorder ranks among the commonest of 
nervous disabilities the statement ‘‘ this illness, whether 
of psychotic or neurotic degree, in most cases tends to 
recover in its own time” is surely an expression of 
defeatism of considerable magnitude. Is there nothing 
to show for all the time and energy spent on psychological 
investigation in the last thirty years ? 

As to the discussion under the heading ‘“ neuro- 
psychiatry ’’ nobody could dispute the advantages of 
improving the liaison between neurologists and psychia- 
trists. But if cases of affective disorder are to be treated 
in the National Hospital, Queen Square, as well as in the 
Maudsley Hospital, are we satisfied that they are to be 
dosed with anything better than personality 4nd common 
sense. those twin obstructions to scientific advance ? 


London Hospital, E.1. DONALD HUNTER. 


IRRIGATION OF BURNS 


Srr,—In their article in your last issue on the physical 
chemistry of oils in the treatment of burns Dr. Thomson 
and colleagues refer to Lieut.-Commander Bunyan’s 
methods of treating burns in transparent envelopes, 
without however appearing to be absolutely familiar 
with the principles of this method. As I have seen a 
number of cases successfully treated by this method, I 
may perhaps be allowed to make the following points : 

1. There can be no question of ‘‘ continuous immersion 
in saline baths,’’ as the routine treatment is irrigation 
with the hypochlorite solution three times a day for 
twenty minutes, followed by drying with oxygen. 
Therefore the fears expressed that the skin is liable to 
become sodden and later chapped, and that the loss of 
serum will be increased rather than retarded, are in fact 
unfounded, more especially in view of the following 
point : 

2. A film, which the authors (I think rightly) declare 
to be desirable, is formed very quickly under hypochlorite 
treatment.) It manifests itself as a clear, glossy, trans- 
parent and elastic covering of the raw surfaces, which 
immediately prevents excessive loss of serum and may 
just possibly play some part in the desensitisation which 
is a prominent feature of this treatment.’ As far as 
present histological and biochemical investigations have 
shown, this film consists of a fibrin coagulum, and 
appears to have many desirable qualities. 

I have a feeling that this proceeding is far more 
physiological than the production of a film from a 
coagulum with a vegetable or fish oil or emulsion, as after 
the ready decomposition of hypochlorite only saline 
remains. 

Radcliffe Infirmary, Oxford. G. J. FRAENKEL. 
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Obituary 


ARTHUR JAMES WALTER ALLEN 
M.B. EDIN., D.R. ; MAJOR, R.A.M.C. 

Major A. J. W. Allen who was lost at sea last December 
was the youngest son of Mrs. M. Allen. He graduated 
at Edinburgh University in 1924 and took the diploma 
of radiology there in 1928. He worked in London for 
some years, where he was honorary radiologist to the 
London Jewish Hospital. Less than a year ago he 
became an assistant radiologist to the Western Infirmary, 
Glasgow. A friend writes: I first met A. J. W. when he 
was a student and then. as in later life, he preferred to 
listen rather than to speak. But I was always aware of 
his lively comprehension of all that was going on, and 
when he proffered a comment it was always pertinent 
and often witty. Years later I worked with him in 
hospital after he had taken up radiological work. He 
was a valuable member of the staff, conscientious and 
with the gift of being pleasant with patients no matter 
how busy he was. From the day of the outbreak of 
war he had no thought but to get into the R.A.M.C. 
Whatever the result, his determination would have been 
unchanged. . 


WILLIAM GRAHAM CUTHBERTSON 
M.B. EDIN.; SURGEON LIEUTENANT, R.N.V.R. 

Surgeon- Lieutenant W. G. Cuthbertson who was killed 
in action on Feb. 24 was an only son and he was educated 
at Annan Academy and Stewart’s College, Edinburgh. 
He graduated in medicine at 
Edinburgh University in 1939 
and after holding a house- 
appointment at St. Luke’s 
Hospital, Bradford, he was 
commissioned in the R.N.V.R. 
last April. He saw service 
in many parts of the world, 
and he took part in many 
minor encounters and several 
fleet actions, including the 
now famous action at Taranto, 
and also in operations on the 
Libyan coast. He was 24 
years of age and had a 
genius for generous friend- 
ship. During his boyhood he 
spent some time in Australia and became a first-class 
swimmer in the tropical waters of Queensland. He was 
also a golfer of high skill, and lately he had developed 
a keen interest in mountaineering. 

DR. T. A. ROSS 

Dr. Spencer Paterson who worked with T. A. Ross at 
the Cassel Hospital writes: Ross’s methods were 
scientific in the truest sense of the term, based as they 
were on years of painstaking clinical observation. 
When he first came to investigate the neuroses, he was 
faced with a welter of medical theory which attributed 
them to various causes, ultraphysical on the one hand 
or mystical on the other. The average clinician of the 
day reacted to cases of neurotic illness with either a 
defeatist spirit or else with an ostrich-like attitude which 
pretended that there was nothing to treat. Ross 
applied his logical mind and Scottish commonsense to 
their elucidation. Although he came to be master of 
various techniques for dealing with the more refractory 
types of neurosis, perhaps his greatest contribution to 
psychiatry was the perfecting of a relatively simple 
technique of treatment initiated originally by Dubois. 
The method of case-taking, the explanation of the 
emotional reaction, and the resolution of the vicious 
circle of functional disturbance and secondary anxiety, 
with much else, have been expounded in ‘‘ The Common 
Neuroses.’’” W. 8S. Landor once said that writing was 
like water in a pool; if it were obscure, it appeared to 
be deeper than it was. The opposite applied to Ross. 
The clarity of his argument, combined with a rare wit, 
sometimes led colleagues to underestimate its depth. 
He was convineed that a simplified form of psychiatry 
for dealing with the neuroses, the commonest form of 
medical illness, should be taught in every medical school. 
He expounded his ideal, at the present time apparently 
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unattainable, in 1935 in his stimulating Morison lectures. 
He held that a case of, for instance, cardiac neurosis in 
a general ward should be demonstrated by the physician | 
himself just as fully as an organic case, and that treat- 
ment should be as thorough. In this way alone could 
the neuroses remain unseparated from medicine. Only 
in the few more difficult cases should the psychiatrist 
be required to manage the case. He had little patience 
with those doctors, whether psychiatrists or neurologists, 
who were content merely with diagnosing a neurosis 
and with taking refuge behind a mass of scientific 
verbiage, while failing to ensure adequate treatment. 
His name will live in the history of British psychiatry 
as a pioneer who helped to elucidate one of the most 
prevalent and least understood forms of illness. 


DR. CLAUD TICEHURST 

P. H. M.-B. writes: Ticehurst and I had been friends 
for many years. As undergraduates at Cambridge we 
both came under the influence of that great ornithologist 
Alfred Newton, and for a while we sat at his feet together 
and drank deep from his high inspiration. With 
Ticehurst henceforward ornithology became the domin- 
ating interest of his career. But it should not be thought 
that his passion for birds obscured or even dimmed his 
interest in scientific medicine. At one period he was 
no mean surgeon, as his service in India during the last 
war abundantly showed. He was also well read in 
medical literature. Progressive deafness however was 
not only a grave disappointment to his ornithology but 
a grave handicap to his medicine. There are many of 
his friends who, shocked at his loss, will wish to pay 
tribute to Claud Ticehurst as good companion, bird-lover 
and doctor. 


Public Health 


From the Annual Reports 
WAKEFIELD 

The city of Wakefield is one of three West Riding 
towns which were the last in the country to be granted 
county borough powers. It is quite small—5300 acres 
and 59,000 inhabitants—but is important to hygienists 
in having a most interesting public-health history which 
was fully recorded by Dr. T. Gibson, formerly M.O.H., in 
his valedictory report ; and in having had (it probably 
still has). the highest degree of atmospheric pollution of 
any district in England. In the past it was a very bad 
offender by its own smoke, but it is unfortunately 
placed for collecting the smoke of the industrial towns 
surrounding it. Dr. Frank Allardice gives a table of 
84 black smoke observations made in 1939. The 
number of suspected culprits watched was 5, the total 
observation time 1260 minutes and the minutes of black 
smoke emission 61. This is a good record. Wakefield 
has done well in rehousing. In 1939 the number of new 
houses built by the corporation was 280 and by private 
enterprise 9}. A total of 328 houses, 282 of which 
were in clearance areas, were demolished in the year. 

DAGENHAM 

In the borough of Dagenham the birth-rate was 17-6 
and death-rate 5 96, compared with 18-1 and 6-9 in 1988. 
The infantile mortality was 49-9 against 505. The area 
of Dagenham is 6556 acres and the population in mid- 
1939 was 109,300. Dr. Cecil Herington’s report gives 
nothing but the year’s statistics, but the general death- 
rate of 5 96 and cancer mortality of 0-78 tell us for certain 
that the population is unusual. 


Infectious Disease in England and Wales 
WEEK ENDED MARCH 8 

Notifications.—The following cases of infectious disease 
were notified during the week: smallpox, 0; scarlet 
fever, 1161; whooping-cough, 3617 ; diphtheria, 1015 ; 
enteric fever, 17; measles (excluding rubella), 15,424 ; 
pneumonia (primary or influenzal), 1495; puerperal 
pyrexia, 139 ; cerebrospinal fever, 370 ; poliomyelitis, 3 ; 
polio-encephalitis, 0 ; encephalitis lethargica, 6; dysen- 
tery, 156; ophthalmia neonatorum, 70. No case of cholera, 
plague or typhus fever was notified during the week. 

The number of civilian and service sick in the Infectious Hospitals 
of the London County Council on March 7 was 1834, including : 
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scarlet fever, 240 ; diphtheria, 353 ; measles, 473 ; whooping-cough, 
236; enteritis, 19; chicken-pox, 114; erysipelas, 49 ; mumps, 3 ; 
poliomyelitis, 2 ; dysente ry, 13; cerebrospinal fever, 90 ; puerperal 
sepsis, 14 ; ente ric fevers, 4: german a 9; 
(non-infectious), 128 ; not yet diagnosed, 

Deaths.—In 126 great towns roan was no death from 
smallpox, 2 (0) from enteric fever, 4 (0) from scarlet fever, 
41 (1) from whooping-cough, 20 (1) from measles, 23 (1) 
from diphtheria, 33 (6) from diarrhoea and enteritis under 
2 years, and 199 (13) from influenza. The figures in 
parentheses are those for London itself. 

Coventry and Yarmouth each reported a fatal case of enteric 
fever. Liverpool reported 7 deaths from whooping-cough, Birming- 
ham 6, and in the same week Glasgow had 11. There were 13 
deaths from influenza at Manchester, 12 at Birmingham, 10 at 
Stoke-on-Trent and 9 at Bradford. 

The number of stillbirths notified during the week was 
223 (corresponding to a rate of 40 per thousand total 
births), including 10 in London. 


INCIDENCE OF INFLUENZA 
In the week ended March 8, 199 deaths were ascribed 
to influenza in the 126 great towns, 68 fewer than in the 
previous week. Of these deaths 6-5% were at ages under 
25 and 55-8% at ages over 65. In the county of London 
the deaths decreased from 20 to 13; the proportion of 


total deaths coming from the South-Eastern area was 
35-86%. 


Medical News 


University of Cambridge 
On March 14 the following degrees were conferred :— 
M.D.—*C. E. D. H. Goodhart, C. G. Batty-Smith, and G. 8. W. 
Organe. 
M.B., B.Chir.—J. G. Craddock. 
* By proxy. 
University of London 


The period for which Mr. H. L. Eason was appointed as 
principal of the university ends on Sept. 30. The senate have 
decided that the post shall not for the present be filled, and 
they have appointed Mr. Harold Claughton acting principal. 

Convocation will elect no members to the senate this year, 
and those who are due to retire in May will continue as 
members until May, 1942. 


The chairman of convocation and deputy chairman of con- 
vocation will also continue in office until May, 1942. 


Royal College of Surgeons of England 


At a meeting of the council of the college held on March 13, 
with Sir Hugh Lett, the president, in the chair, Prof. A. W. 
Sheen, Mr. W. H. Bowen, Prof. John Morley, and Prof. P. J. 
Moir were elected members of the court of examiners. The 
title of professor of human and comparative anatomy was 
conferred upon Dr. A. J. E. Cave. Mr. Eardley Holland was 
re-elected as the representative on the Central Midwives 
Board. 

Diplomas of fellowship were granted to the following :— 

Harry Freeman, L.R.C.P., T. 1. Hughes, L.R.C.P., J.P. Reidy, M.B. 
Camb., Katharine M. H. Branson, M.B. Lond., Janet E. Bottomley, 
M.B. Lond., W. W. Wiggins-Davies, M.B. Camb., Dorothy M. 8. 
Knott, M.B. Lond., H. L. Brewer, M.B. Melb., W. N. Campbell, 
M.B. N.Z., Leon Henry, M.D. Lpool, C. W. Mac lay, M.B. Glasg., 
Harland Rees, B.M. Oxfd, J. E. Richardson, M.B. Lond., V. N. 
Singh, M.B. Patna, and A. A. Wearn, M.B. Sydney. 


A diploma of membership was granted to M. A. Hafeez 
(Osmania University and West London Hospital) and 
licences in dental surgery of the college were granted to the 
following :— 


E. D. Blackie, Dorothy J. Brown, F. R. Byas-Perry, K. J. Cawley, 
G. H. Cornish, Joan Coulson, B. M: Cox, Percy Cummings, Lily J. 
Davidson, A. P. Davies, J. R. Dyer, G. A. Eacott, P. A. Edge, 
Ieuan Ellis, W. O. R. Evans, R. E. Eyles, E. H. Fielder, Alfred 
Halamandres, Denis Hand-Bowman, H. 8S. Hargreaves, F. E. B. 
Heesom, Reginald Howgate, W. H. Hudson, G. W. Huggins, 
M.R.C.S., P. D. Jones, J. B. Karran, Edmund Kerpel, Marie 
Kosloff, J. J. McGreal, E. C. Minns, I. A. M. Mitchell, J. F. Mordannt, 
H. J. Nicholls, W. A. Oldroyd, A. E. Perkins, D. A. H. Ritchie, 
D. G. E. Roberts, M. K. Sanjana, J. E. Seear, Hilda T. Smith, 
H. R. Unstead, Zelda J. Usiskin, V. M. Vadgama, and J. B. 
Woodward. 


The following diplomas were granted, jointly with the 
Royal College of Physicians :— 

D.T.M. & F a. —F, I. C. Apted, M. A. Cave, M. A. X. Cochemé, 
J. J. Dubash, C. L. Ferguson, Brenda Fife, G. D. Harthan, Sara 
Joelson-S “yy W. N. Kenrick, H. L. Maclure, D. H. Manson-Bahr, 
P. J. Pablot, E. Seligmann, D. B. Sen, S. P. Sinha, L. H. Turner, 
Ww. J. Tyson, ~ J. Walker, and Charlies Willcocks. 

D.O.M.S.—H. 8. Grewal, F. J. Lorriman, and Arthur Philipp. 


MEDICAL NEWS 


other diseases 


[MaRcH 22, 1941 


Appointments 


DRUMMOND, G. T., M.B. Edin. : 
mY Lanarkshire. 
HOSKING, E., M.B. Wales: junior assistant in the medical unit 

of the: Ww elsh National School of Medicine, Cardiff. 
LIVINGSTONE, ROBERT, M.B. Glasg. : 


examining factory surgeon fo: 


porarily under the Kent county council). 


PEREIRA, H. M., L.R.C.P.E., D.P.H.: temp. asst. M.O.H. for 
Bexley. 


TayLor, J. G., M.B. Birm. : 
Powick, near Winchester. 


Births, Marriages end Deaths 


BIRTHS 
BERNARD.—On March 13, at Fishponds, Bristol, the wife of Dr. 
E. C, Bernard—a daughter. 


KE me -—On March 9, at Tredegar, the wife of Major Richard 
. M. Keeling, R.A. 'M.C.—a son. 


me i... -—On March 11, at Hindhead, the wife of Surgeon 
Lieutenant G. W. Kennedy, R.N.V.R.—a® son. 


MACEWEN.—On March 14, in Edinburgh, the wife of Dr. A. Camp- 
bell MacEwen, of Dunfermline—a son. 


MACFARLANE.—On March 6, at Oxford, the wife of Dr. R. G- 
Macfarlane——a son. 


Morris.—On March 3, at Tusmore, Australia, the wife of Mr. 
E. W. T. Morris, F.R.C.S., Sudan Medical Service—a son. 


OAKLEY.—On March 11, at Meonstoke, Hants, the wife of Surgeon 
Lieutenant D. E. Oakley, R.N.—a danghter. 


PATTON.—On March 10, at Carlisle, the wife of Dr. A. W. Patton— 
a daughter. 


RocHFoRD.—-On March 11, at Canterbury, the wife of Captain J. D. 
Rochford, R.A.M.C.—a daughter. 


THORNTON.—On March 11, at Barton-on-Sea, the wife of Dr. Basil 
M. Thornton—a daughter. 


WRIGHT.—On March 12, at Chichester, the wife of Major H. D. K. 
Wright, R.A.M.C.—a daughter. 


MARRIAGES 
CRICHTON—Moon.—On March 15, at Reigate, Crawford S. Crichton, 
M.D., of Redhill, to C. Barbara Moon. 
FitzGERALD—FLETCHER.—On Dec. 31, at Scarisbrick Church, 
Lancashire, William Ernest i ae M.B., to Elsie Fletcher. 
Fost—Hopkinson.—On March 15, Wigan, Harold Treleven 
Fost, 2nd lieutenant R.H.A. (H. » 3 C.), to Kathleen Hodkin- 


son, M. 


MacFaDYEN—SPENCER.—On March 8, at Cleveleys, William Agnew 


Laws MacFadyen, M.B., lieutenant R.A.M.C., to Patricia 
Spencer. 


SHEERS—CRIPPsS.—On Feb. 21, at Alexandria, Geoffrey Sheers, 
M.B., surgeon lieutenant R.N.V.R., to Janet Cripps. 


DEATHS 
BARNETT.—On March 13, John Edward Sewell Barnett, F.R.C.S., 
of Queen’s Road, Kingston Hill. 
GREENWOOD-PENNY.—On March 12, Sydney Greenwood-Penny, 
M.R.C.S., of Marazion. 


MORLEY.—On March 13, at Bournemouth, Edward John Morley, 
F.R.C.S., surgeon captain R.N. retd. 


WEBSTER. —On March 16, in Edinburgh, Arthur Douglas Webster. 
O.B.E., M.D. McGill, D.Se. Edin., F.R.C.P.E., aged 83. 


WIGHTWICcK.—On March 13, at Chelston, Torquay, Alfred Wight- 
wick, M.B. Manc. 


The George medal has been awarded to Dr. D. C. Logan, 
assistant medical officer of health for Ealing and resident 
medical officer at Clayponds Emergency Hospital, to Dr. 
Mostapha Kamill, house-surgeon at the hospital, and to 
Flying-Officer K. L. G. Nobbs, M.B. Lond., R.A.F.V.R. 


A meeting of the Shaftesbury Military Hospital Medical 
Society will be held at the hospital on Tuesday, March 25, 
at 2.30 p.m., when Colonel C. L. Franklin, A.M.S., will open 
a discussion on the management of battle casualties in the 
light of modern operational tactics. 


Dr. M. J. McGrath, medical superintendent of the West 
Riding Mental Hospital, Wakefield, has been appointed an 
external examiner in medicine for the M.D. thesis in the 
University of Sheffield. 


At a meeting of the section of odontology of the Royal 
Society of Medicine on Monday, March 31, at 2.30 P.m., Dr. 
A. E. W. McLachlan will read a paper on manifestations of 
syphilis in relation to dentistry. On April 4, at 2.30 P.m., 
Dr. M. D. Nosworthy will speak to the section of anesthetics 
on anesthesia in chest surgery, with special reference to 
controlled respiration and cyclopropane. 


temporary medical superin- 
tendent ‘at the Alexandra Hospital, Swanley (which is tem- 


R.S.0. at the Emergency Hospital, 
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DEFIBRINATION : 
TRANSFUSION SIMPLIFIED 


By G. A. Harrison, M.D. Camb. 


CHEMICAL PATHOLOGIST TO ST. BARTHOLOMEW’S HOSPITAL, 
LONDON ; AND 


L. E. R. Picken, Ph.D. Camb. 


LATELY BALFOUR STUDENT IN THE UNIVERSITY OF CAMBRIDGE 


Art the present time, any changes which may lead to 
the simplification of the equipment used in blood- 
transfusion, and to a reduction in expenditure without 
loss of efficiency, are to be welcomed. The principles 
involved in the method described here are well established, 
but we are not aware that the particular combination of 
details suggested has been published previously. 


METHOD 


From 400 to 506 c.cm. of blood is collected in the usual 
way, without shaking, in a standard transfusion bottle 
containing 25 to 30 c.cm. of glass beads (about 5 mm. in 
diameter). The bottle is capped as soon as the desired 
volume has been obtained, and is inverted repeatedly and 
gently at such a rate that the beads have time to run 
through the blood from the bottom to the top of the bottle 
and back between each inversion. Defibrination is 
complete ini min. Each bottle is stored in a refrigerator 
at 2° to 6°C. A few bottles (2-12, depending on the 
number of beds in the hospital) are kept in the refrigerator 
until required for transfusions of whole blood. These 
are administered through a giving set without any 
additional filter (fig. A); the clot is retained by the beads. 
Any of the 2-12 bottles which are not used in this way 
are processed for serum with the next batch of blood. 
Most of the bottles of blood are transferred within a day 
or two of collection to the processing depot, and are 
stored in a refrigerator. Early next day the blood is 
decanted through a funnel lined with muslin into the 
largest centrifuge tubes available and centrifuged. 
Alternatively, the first part of the giving apparatus 
(fig. B) may be used to run the blood from the inverted 
transfusion bottle into the centrifuge tubes. The 
lower portion of the giving set, from the dripper down- 
wards, is discarded, and a clip is fixed on the rubber 
tubing. Contamination is avoided as follows: the 
lower end of the rubber tubing is attached to a glass tube 
passing through a two-holed bung, which fits into a 
screw-capped bottle of size suitable for the centrifuge 
available ; a plugged air-exit tube is fitted into the other 
hole of the bung (fig. B). This transfer unit, together 
with the screw-cap, is wrapped and autoclaved before 
use. After centrifuging, the supernatant sera are com- 
bined and filtered as soon as possible through Sterilmats 
F.C.B. and S.B. in a Seitz filter. If the pooled serum 
is stored in a refrigerator, a delay of one night before 
filtration can be tolerated. The filtered serum is issued 
in standard transfusion bottles and is administered 
through a giving set of the same pattern as that used for 
the defibrinated whole blood. 

It is among the advantages of this method that the 
blood set aside for transfusions of whole blood, if not so 
used, can be processed for serum at the end of 7 days or 
so, and the store replenished with fresh defibrinated 
blood collected at the subsequent bleeding session ; there 
is thus no wastage apart from the red cells. Defibrina- 
tion, of course, results in maximum retraction of the clot 
(the fibrin occupies a very small volume in the transfusion 
bottle), and in the entanglement of a negligible number 
of red cells. Defibrination therefore prevents the 
immobilisation of a large volume of serum within the 
fibrin gel and thus increases the potential serum yield 
to the maximum possible. The transfusion medium is 
undiluted: a fluid containing about 7% of protein is 
obtained, as against 4-5%, for citrated plasma with the 
usual proportion of citrate (120 c.cm. of 2-5% sodium 
citrate to 420 c.cm. of blood). The choice of serum as 
the transfusion medium avoids the difficulties inherent in 
filtering citrated plasma through asbestos pads in a 
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Seitz filter. The closed bead filter and the mantle 
filter are no longer essential. One pattern only of 
giving set is required ; it is the same as that illustrated 
in the M.R.C. Memorandum No. 1 (p. 15, fig. 3), but the 
loose glass beads in the bottle are used for defibrination 
as well as for the retention of the clot. Neither sodium 
citrate nor pyrogen-free water are required. Provided 
the bottles and transfusion sets are well washed with 
fresh tap-water, drained well and quickly dried, it is not 
essential to use distilled water, though a final washing 
with distilled water improves the appearance of the glass- 
ware, since no film of salt is left on drying. 

There are some minor disadvantages to be considered. 
If there is difficulty, and hence delay, in collecting the 
blood, clotting may begin before defibrination is started. 
In our limited experience, however, so long as bleeding 
is stopped as soon as coagulation is observed to have 
begun, the subsequent defibrination is reasonably 
complete. The 5 min. required for defibrination may 
seem like time 
wasted, but 
there should be 
no difficulty in 
training an 
assistant to do 
the shaking, or 
the bottles may 
be subjected to 
gentle mechan- 
ical rocking. 
The chief dis- 
advantages are 
the necessity 
for centrifug- 
ing and the cost 
of a centrifuge. 
After defibrina- 
tion in this 
way, human 





blood shows a . P12 
great increase F-12 oho 
in suspension , ‘ 
stability: in 30 








one experi- 
ment, after 5 
days in the 
refrigerator the 
clear upper 
layer of serum 
was only about 
a quarter of the 
total volume of 
liquid in the 
transfusion 
bottle, so that 2 
sedi mentation 4) Giving set inserted into bottle of blood defi- 
by gravity brinated with glass beads. pine beads act co 
. , retaining the clot. 
be thet a set ‘used for delivery of defibrinated blood from 


on bottles into screw-capped centri- 
method causes __fuge bottles. 


slight hemo- 

lysis, just apprecjable when the centrifuged serum is viewed 
in a thick layer (in a transfusion bottle, for example). 
This amount of hemolysis is of no clinical consequence 





DISCUSSION 

Defibrinated blood was used for transfusion in the - 
middle of the last century, many years before the intro- 
duction of sodium citrate as an anticoagulant. More 
recently several workers have made extensive use of it in 

reference to citrated blood (Colebrook and Storer,’ 
Platt?) and have claimed that reactions are less frequent 
with defibrinated than with citrated blood. Filatov*® 
has used defibrinated blood stored at 6—8° C. for periods 
ranging from one hour to fifteen days. 

The procedure described here considerably simplifies 
the transfusion equipment and avoids the use of plasma. 
A possible shortage of glass beads is no serious objection 
to the method, since several satisfactory substitutes for 
these are readily obtainable. We find that the same 
volume of flint chippings (from a gravel path) or small 

1. Colebrook, L. and Storer, E. J. Lancet, 1923, 2, 1341. 


2: Platt, R. bid, 1926, 1, 173. 
3. Filatov, A. Beitr. kiin. Chir. 1936, 164, 9. 
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pearl buttons serves quite as well as glass beads for 
defibrination and for the retention of the clot. No doubt 
other small solid objects could be used with equal success. 
This observation might be of value under conditions of 
service in the field. 

In each transfusion depot today, with the exception 
of those storing plasma, the bulk of the blood is collected 
for serum and but little is stored as whole blood. We 
have described how the whole of the blood collected may 
be defibrinated, whether it is to be used immediately as 
a source of serum, or as a small temporary whole-blood 
bank, the balance of which can be processed in due course 
for serum. The transfusion officer may, however, prefer 
to obtain his large store of serum by collecting the bulk 
of the blood in the ordinary way and allowing it to clot, 
only defibrinating the small amount of blood which is to 
be stored as whole blood. From unused bottles of 
defibrinated blood the serum may then be separated by 
centrifuging. While the yield of serum is greatest when 
the blood is defibrinated and centrifuged, it must be 
admitted that there is little, if any, saving in time by 
this method, as compared with the usual method of 
separating serum from clotted blood. Finally, the 
transfusion officer may not have a suitable centrifuge at 
his disposal and will therefore have to obtain his store of 
serum entirely from blood allowed to clot in the usual 
way. He may, however, still choose to defibrinate the 
blood which is to be stored as whole blood, since it is 
simpler to prepare bottles containing glass beads (or other 
small solid objects) than bottles containing a standard 
solution of sodium citrate in pyrogen-free distilled water. 
(Any unused defibrinated blood will, of course, be wasted, 
but so will any unused citrated blood (unless arrange- 
ments have been made for the filtration of citrated 
plasma). 

We acknowledge with gratitude inspiration obtained from 
conversations with Prof. H. R. Dean and Dr. R. I. N. Greaves, 
both of whom have advocated the use of serum as against 
plasma for some time past. 


MORALE 

IN opening a discussion on morale in time of war at 

a meeting of the Shaftesbury Military Hospital Medical 
Society on Feb. 4, Major R. F. Barbour said he regards 
good morale as a condition in which an individual 
identifies his own aims with those of a group and acts 
selflessly for the good of the group. Military morale 
depends on the rapid absorption of the recruit, especially 
the conscript, into a new psychological unit, the Army. 
For this to be complete the security of home life must be 
replaced by the soldier’s confidence in his superiors and 
the knowledge that he is being employed in work for 
which he is fitted. It is therefore essential that the 
work of each unit should be analysed and men with the 
right physical and mental characteristics drafted to it, 
so that the misfit who undermines morale is eliminated 
at the outset. Morale may be built upon fear. This 
was the early Nazi method, and is wholly bad because 
such morale disintegrates when the threat is removed. 
Secondly, it may be built upon devotion to a leader. 
This is an obvious cohesive force, and is the height to 
which German morale has been raised by Hitler’s 
successes, but it must vanish when the idol is shown to 
have feet of clay. Thirdly, it may be built upon loyalty 
to a creed or institution, which attains its highest form 
when a man feels that he can contribute to the well-being 
of his fellow-men. For the maintenance of morale these 
foundations are not enough. The average man must 
have his convictions reinforced by the emotional appeal 
of re gimental tradition, the Union Jack and so on. His 
adhesion to his comrades will be the greater if he has 
shared hardships with them, and especially if he has been 
so trained as to be ‘‘ action-perfect ’’ under the severest 
conditions, so that he feels solidly bound to his comrades 
for a single purpose. The key to maintained morale is 
action. In the civil population this can find expression 
in the organisation of fire-fighting or of communal shelter 
life; in the Army in purposeful training. Action can 
replace fear, useless talk, criticism and defeatism, and 
can provide an outlet for aggressive tendencies which, 

repressed in an army condemned for strategic reasons to 
inaction, may breed neuroses. Hate is a poor basis of 
morale, and moreover makes excellent propaganda for 
the enemy ; imperialism is little better, and is no rallying- 
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point for the oppressed countries ; we must concentrate 
on those principles which are ours to offer to the world— 
freedom, intolerance of brutality, and mutual trust. 


STERILISATION OF INJECTIONS 

IN a paper read at the March scientific meeting of the 
Pharmaceutical Society, Mr. H. Berry, dean of the 
College of Pharmacy, dealt with the sterilisation of 
preparations for parenteral injection. After 9 years’ 
experience of the methods of sterilisation laid down in 
the B.P. 1932, it was his opinion that the process of 
autoclaving and filtration could be accepted unchanged ; 
the former possessed a big margin of safety and was 
easily operated and the latter was an invaluable process 
in the hands of skilled operators, although liable to be 
dangerous unless all the conditions and technique were 
thoroughly understood. Neither the tyndallisation 
process nor the emergency method could be called satis- 
factory. Much work had been done in a search for 
bactericides which could replace 0-5% phenol; the 
requirements of such a substance were that it should 
kill sporing organisms in a reasonable time at steaming 
temperature ; be stable towards heat and compatible 
with medicaments ; and bt relatively non-toxic to man 
and animals. Two substances promfse to fulfil these 
conditions—0-2% chlorocresol and 0-002% phenyl 
mercuric nitrate. These kill organisms at 98°—100° C. 
in 30 minutes, even when the solutions are grossly 
contaminated with resistent spores. They do not 
appear to be more toxic to animals in the concentrations 
specified and in the quantities usually injected than 
0-5% phenol; it would be necessary, however, to limit 
the use of this method to injections whose dose does not 
exceed a certain small volume. Turning to the packing 
of fluids for injection in multiple-dose containers, he 
said that the obvious advantage of these was one of 
economy, but the method introduced the danger of 
reinfection with the hypodermic needle. It was well, 
he said, that the B.P., following the lead of the Thera- 
peutic Substances Act, demanded the presence of 
bacteriostatic agent in such preparations. In no 
circumstances should this precaution be neglected. If 
for some reason it could not be done, the preparation 
should be ampouled in single doses. The inclusion of 
the antiseptic is not, he said, the end of the anxiety, for 
the question of storage arises and one of the main causes 
of trouble may be the rubber cap. The quality and 
type of rubber are important. Phenol and chlorocresol 
may be absorbed from the solution when solutions are 
brought into contact with rubber... One sample of a 
morphine hydrochloride solution, supposed to be 
protected with 0-1% chlorocresol, had very little pro- 
tection left, the chlorocresol having been absorbed into 
the cap ; in addition the rubber had shed solid particles 
large enough to cause an embolism had an intravenous 
injection been given. It was poor policy, he said, to 
economise in the quality of rubber, and he also advised 
that all caps after being well boiled should be stored in 
the antiseptic which is going to be used so that they 
may become saturated. 


ALIEN Doctrors.—Owing to the shortage of doctors 
the Minister of Health has modified the restrictions 
previously placed on the employment of doctors of 
enemy nationality in hospitals in protected areas and 
in hospitals with service patients. In future doctors 
of German, Austrian or Italian nationality who are 
qualified to practise in this country under the ordinary 
law, or under the temporary registration order, or who 
have been selected with a view to registration under the 
order, may be employed in these hospitals. Their condi- 
tions of service will remain the same as those set out in 
THe Lancet 1940, 2, 632. This relaxation of the 
restrictions will not apply to other staff including nurses. 

The Colyer prize is awarded for the best original work in 
dental science, completed during the previous five years, by 
a British dental surgeon who has not been qualified for more 
than five years. Applications for the fourth award should 
be submitted not later than Sept. 30, 1941, to the rome Ay 
Royal Society of Medicine, 1, Wimpole Street, London, W.1 

Since publication of the last list of subscriptions to the 
Medical War Relief Fund over £1280 has been received, 
bringing the total to over £19,000. 














